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MAN AND HIS STRUCTURAL AFFINITIES.* 
By A. R. Grorer, A. M. 


AN average coroner’s jury might sit on the skeleton of an 
anthropoid ape and return a verdict that the deceased came 
to his death at the hands of parties unknown, with the sub- 
lime consciousness of having performed their duty and earned 
their fees. The suspicions of the more intelligent jurymen 
might easily be allayed by the common conception of what 
the word ‘‘ monstrosity” will cover, and the similarity is 
indeed so great that I see no reason why the verdict should 
not be unanimous. 

The gorilla has no more tail than a professor, while the 
knowledge that monkeys have tails, and the idea that these 


external appendages are a badge of general monkeyhood, are | ally longer, and the legs shorter, than in the average man. | The bones of the face are large and the jaws project. 


deeply rooted in the popular mind. But the apes are as tail- 
less as man is, and no more so. I might say even less so, 
for the gorilla seems to have one caudal vertebra less than 


not then fully appreciated. People distinguished the ani- 
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unimportant differences. The number of ribs is thirteen; 


mals in old times from ran by their heads, feet, and fur, to | while in man it is usually twelve, but occasionally also thir- 


say nothing of their tails; and, when they found an isolated | teen are found. 


The curve of the back is slightly different 


internal bone, they may readily be forgiven for having | because the erect position is not always maintained, and to 


wrongly referred it. 


Again, the bones being produced through the muscles, and | shape of the pelvis. 


this circumstance | would also attribute the difference in the 
In man the viscera have to be support- 


these through the nutrition of the animal, there is always a; ed during his usually erect position, and the bones of the 
proportion between the skeleton and the stomach and soft | pelvic girdle are larger, giving space for the attachment of 


parts of the body. 


we attempt restorations of extinct species. 


From the herd of monkeys found in the Oriental and Ethi- | contracted as in the apes. 


| comparative bulk of the animal, and this fact assists us when | attitude possible without inconvenient fatigue. 


The skeleton is a very good index of the | the larger muscles of the spine and thighs, which render the 


But it is a 
fact that in a child, before it learns to walk, the pelvis is as 
In its efforts to walk the girdle 


opian regions of the Old World, the apes are readily dis-| is opened out, the sutures being flexible during childhood, 


tinguished by certain structural characters. The bod 


is| When we come to the skull of the gorilla, we find a great 


| that of a human being, except that the arms are proportion- | difference in the relative proportion of the different parts, 


The face is very human from the structure and ition of 
the eyes and ears. A tail, external to the rump, is entirely 
wanting. 


man; but we must give more weight to the head than the | except the face, toes, palms and soles, which are bare. The 


tail in matters of classification. In this world heads win 
throughout the game of life. Certainly, the bones of a go- 


rilla, for instance, may be readily distinguished from those | ri/’a Savage). 


species which has been written about the most, and about 


which, strange to say, we know the least, is the gorilla ((o- | 


The body is covered with sparse and soft hair, | 


here 
is a variation In the different races of man in this respect, 
as an examination of the skulls of different races shows. «The 
relative large size of the jaws and lower parts of the face we 
sce in the negro races especially, as compared with our own, 
and to this type we give the name prognathic, 

The man-apes show an excessive development of this type. 


Whether this ape was tlte species called by | At jirst sight this large development of the lower face and 


of a man, but certain bones in woman differ also slightly | this name two thousand years ago by Hanno is doubtful! jaws might distinguish the apes from man with great clear- 


from the corresponding ones in man, and it is a recorded | and of no importance 


fact that juries have in this way mistaken the sex of the hu- 
man subject of their deliberations. 
double jury sat on the skeleton of a 
woman accidentally found, and upon 
which a man had been arrested for the | 
supposed murder of his brother, for 
whose remains the bones had been mis- 
taken. Their real nature fortunately 
trans»ired before a verdict was render- 
ed. It is evident, however, that the 
bones of extinct animals have been 
mistaken for human remains, and so | 
have inspired accounts of prehistoric | 
giants; while it is certain that the bones 
of fossil mammalia have been revered 
as relics in Europe during the middle 
ages, and even up to the time of Cuvier. 
The correct determination of bones is, 
indeed, a more difficult matter than 
may be supposed from the readiness 
with which naturalists sometimes deal 
with the subject. A great deal depends 
on the state of preservation of the 
bone; and, again, what particular bone 
it is. Certain single bones, as the tooth, 
or one of the bones of the feet or hands, 
are much more decisive in their char- 
acter than the ribs or vertebre The 
structure of the teeth shows a relation 
to the character and consistency of the 
food, and there no doubt that, so 
long as the lion has his present denti- 
tion, and while his appetite remains, 
he will always lie down with the lamb 
—inside of him. In land animals the 
bones of the limbs have more play in 
their sockets than in air or water ani- 
mals, because flexibility is necessary to 
speed over the ground or trees, but it 
is an objection where the limbs are to } 
be used as paddles against the air or 
water. In fact, the more we know of 
the skeleton and the environment of the 
animal, the more we see that its varia- 
tions throughout the animal kingdom 
are the combined results of the move- 
ments of the organism itself and the 
opposition of ihe medium in which it 
moves. Where the actions of the ani- 
mul are slow, it is found that the bones 
of the limbs are more rigid and often 
joined, as shown in the case of the sloth 
by Prof. Cope. The head and the ends of the limbs, being in 
constant use against the vital conditions of the environment, 
are the soonest modified. The bones are formed by the mus- 
cles, and the muscles are developed through the movement 
of the animal. We may all have noticed that, when the 
skin is stripped off, and the extremities of the backbone, the 
head and tail, are cut off, together with the feet, the carcass of 
a cat looks much like that of a rabbit in the same condition. 
Those who have not investigated such an instance of simi- 
larity, yet know that in a butcher's shop there is a superficial 
sameness in the appearance of meat which it is the business 
of a good marketer to see through; while a good many of 
us, Who are unaccustomed to provide, would no doubt be 
not a little puzzled to distinguish the body of a calf from 
that of a sheep as it hangs in the stalls. The same thing 
holds good with the bodies of birds and other animals; a 
duck is identified most quickly by the webbed feet and flat- 
tened bill. Thus it is a matter, perhaps, of general knowl- 
edge that an animal is difficult to recognize when the head 
an extremities of the limbs are missing, and we see now the 
reason that it isso. We may even go further than this and 
account for the mistakes of antiquity on the same principle. 
it is not credible that the head or feet of a mammoth could 
hae been mistaken for those of a man, nor were they as a 
fact; but a thigh bone, or rib, offered less difficulty by rea- 
son of the greater resemb!ance. Hence we find that these 
mistakes have been made with some excuse for their com- 
mission. The difference existing between these fossils and 
the corresponding bone in man was so small as to escape the 
not ce of the anatomist of antiquity. The general resem- 
blance between the skeletons of all vertebrate animals was 
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Wilson and Savage, tw 


In England, in 1839, a' have been the first, in 1846 and 1847, to bring us certain in- | this respect. 


ness, but its importance seems diminished when we compare 


awicmcan missionaries, seem to the man-apes with the baboons and lower, tailed monkeys in 


The cranium of the gorilla is also very small 
in proportion to that of man. The 
contents of the smallest skull of man 


MUSEUM. (From a photograph of alcoholic specimen.) 


formation of this comparatively near relative of ours. I do 
not think that we are grateful for the discovery. Generally 
speaking, we could have dispensed with this satire upon our- 
selves, although we have no responsibility in the case. At 
any rate, we can appreciate one value of missionary labor. 
American missionaries, by their intelligence and persever- 
ance, have given us invaluable information from time to 
time concerning countries difficult of access, and their strange 
inhabitants. 

Since this discovery of the gorilla, the animal has been 
written about by several travelers. The accounts of personal 
encounter furnished by Du Chaillu are now known to be 
largely fanciful; and Winwood Reade, a most reliable trav- 
eler, doubts if an adult has ever yet been seen alive in its 
native haunts by a white man. The specimens sent alive to 
Europe, and which have been claimed to be gorillas, have 
almost always turned out to be chimpanzees in various stages 
of growth. But the skulls and skins sent by Dr. Savage 
have been followed up by complete skeletons and prepara- 
tions sent by other travelers, and naturalists have been able 
thus to study the appearance and structure of the most for- 
midable of the man-apes, which is credibly stated to inhabit 
Central Africa from Sierra Leone in the north to Loango in 
the south. Living in the dense forests of that region and 
avoiding the presence of man, it is only with difficulty they 
are to be met with, and, from the inefficiency of negro cour- 
age and weapons, they are rarely killed. We have thus no 
authentic portrait of the live adult gorilla, but we give here 
(Fig. 1) a picture of the head of a young male gorilla pre- 
served in spirits in the collection of the Society of Natural 
Sciences of Hamburg. 

Ty comparing the skeleton of the adult gorilla with thit 
of maa, we find that the vertebral column offers slight and 


Fic. 1.—HEAD OF YOUNG MALE GORILLA, FROM HAMBURG 


| is given at sixty-two cubic inches; 
| that of an adult gorilla is Fg at 
| thirty-four cubic inches. ut this 
difference loses much of its value when 
we see the amount of variation in men 
of the skull measurements. Thus the 
largest human skull shows a capacity 
of 114 cubic inches, being about twice 
the size of the smallest adult human 
skull. 

Now, the difference thus shown in 
man of fifty-two cubic inches between 
| the capacity of the largest and smallest 

skulls is greater than that between the 
smallest human skull and that of the 
| gorilla, which is ouly twenty-seven 
inches. These figures will probably be 
still further modified so soon as we get 
accurate measurements of the skulls of 
| certain African and Indian hil) tribes 
more recently discovered. Indeed, it 
| is already stated that twelve cubic 


inches of cranial capacity will cover 
the difference between the smallest hu- 
man and the largest simian skull yet 
known. Again here, as with the pro- 
gnathic characters, the importance or 
the difference in cranial size is dimin- 
ished by the fact of its variation among 
the apes and monkeys, which Jatter are 
| found to fall as much below the apes 
in cranial capacity as the a do as 
compared with man. The kul of the 
gorilla exhibits considerable variation 
in the specimens which have been yet 
examined. The males seem to have a 
prominent bony ridge on the crown of 
the skull, but this development of the 
bone stands in proportion to the mus- 
cles of the jaws, which reach on each 
side up to the crest which they deposit. 
Where the jaws are weaker, as in the 
female, the crest is undeveloped, the 
muscles do not reach up so far and they 
deposit smaller ridges on the side of 
the skull. These crests are, however, 
wanting in the orang-outang, a lower 
kind of man-ape than the gorilla, 
where they are replaced by two bony seams, a couple 
of inches apart, as we learn from Mr. Wallace’s in- 
teresting writings. But the variation among the skulls of 
the gorilla yet examined is so great in the proportion of the 
different parts of the face, that it is evident there is a greater 
amount of individual — in this than in any other 
animal except man. his point ig worthy of a much more 
extended examination than it is now possible to give to it. 
It is sufficient to state that these differences seem to have 
prompted Dr. Wyman and Du Chaillu to suspect species 
where in fact we find only one kind of gorilla as more speci- 
mens come to hand and supply the intermediary links. With 
regard to the permanent teeth of the gorilla they are thirty- 
two in number, just asin man. The principal difference is 
that the canine teeth, at least in the adult males, are lon 
than in man, and project. The jaws being more powerful 
and more constantly in use, the teeth are stronger and. pro- 
portionally stouter than in man. And where we find any 
difference, such as is offered by the large canines, and the 
break in the lower series to admit of the play of these fangs, 
we find, just as we did before, that there is a greater differ- 
ence here between the man apes and the lower monkeys than 
between the man-apes and man. The canines are either much 
more developed or there is a change in the total number of 
teeth indicative of a greater departure from the human type 
of dentition. 

You will remember that I called attention to the fact that 
throughout the animal kingdom we were to find the greatest 
changes in the structure of the extremities of the limbs, be- 
cause these were brought into constant use against the imme- 
diate surroundings of the animal In truth, the greatest dif- 
ferences between the gorilla and man are found In the feet. 
The hands are not very unlike a man’s; every bone and mus- 
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cle is here again in its place; the thumb is a little shorter | circumstances. It is evident that much might be done with | soon found it was necessary to wash the little orang as well. 


and the whole hand heavier. The muscles of the arm are 
more powerful and the hand is used for coarser work than 

man’s, but after all not for work very different in kind. 

With them the gorilla builds a nest to sleep in, breaks off | 
boughs, handles its food, and also attacks its enemy, holding 
him fast so that it can bite him. We do all these things 
with our hands; and there isa legal term, mayhem, to denote 
the crime of mutilation with the teeth, which is not uncom- 
mon among brutal men of some countries considered civil- 
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.—SKELETON OF GORILLA, AND MALE (a) 
AND FEMALE (d) SKULLS. 


Fria. 


ized. But the foot seems at first very different from a man’s, 
although here again every bone and the determining muscle 
(peroneus longus) of the foot of man are present. The foot 
is set more obliquely on the leg, and the big toe is further 
from the rest, proportionally shorter and weaker, and, above 
all, more flexible. Certainly these important differences are | 
connected with its mode of life, which is morearboreal than 
that of man. 

With its foot the gorilia can steady itself in climbing, and 
hold fast to objects from which the rigid foot of man would 
slide away. Still our feet are not wholly unfit for grasping, 
and you may have noticed barefooted boys cutting up 
‘“‘monkey-shihes ” on trees with entire safety to themselves, 
though not to the complete satisfaction of their parents. The 
female gorilla seems to consider her young one safe when he | 
is up the tree; but the anxious human mother does not feel 
easy until the child is on the ground again. Circumstances 
thus alter cases throughout the range of experience. Again, 
we are familiar with the fact that men who have lost their 
arms often learn to write and perform other actions with 
their feet. But, notwithstanding these important differences 
between the feet of the gorilla and our own, there is again 
the greater difference to be considered between the hands | 
and feet of the lower monkeys and those of the gorilla. The 
thum)h ceases to be opposable in the American monkeys, and 
is again reduced to a mere rudiment covered bv the skin in 
the spider-monkey. Indeed, we may say that, looking 
through the succession of simian forms, from below up, 
there is a constant increase of the characters which prepare 
us forman. And the gorilla exhibits these in their fullest 
development. From the gorilla it is indeed easy to predicate | 

.man—much easier than to suppose the gorilla from the 
lowest monkeys. 

Another interesting man-ape is the chimpanzee (Chimpanza 
niger). Many living specimens have been brought to Europe, 
and lately to New York from Africa, where it inhabits the 
same territory as the gorilla. It is a smaller species than the 
gorilla, the head proportionately larger and less prognathic, 
the arm shorter. The foot is more hand-like, and there is a 
slight difference in the dentition. In running, the chimpan- 
zee goes on all-fours, but in walking or carrying anything 
the position it assumes is nearly erect. In captivity the 


| 
| 


|The back and top of the head are thickly haired, and on 


the chimpanzee to make him an agreeable companion to 
man. Fortunately, this hard fate may be spared to the 
chimpanzee, because he cannot support existence in the 
colder regions to which our race has become acclimated. 
The negroes do not seem to court his companionship. One 
notable feature in the chimpanzee remains to be stated, and 
that is his peculiar behavior to other animals. He is per- 


| fectly contemptuous in bis treatment of our small, domestic 


animals, such as rabbits. He is frightened at large and 
fierce dogs, and exhibits an extreme terror at snakes and 
ugly reptiles. In this latter fact we recognize a mental state 
which is still shared by man, suggesting the probable origin 
of the serpent as an embodiment of the devil in the ideas 
of primitive man, and which still survives among us at | 
the present day. Another species of man-ape is the tschego | 
(Anthropopithicus tschego), which is only known from a 
single living female brought to Dresden from Loango. | 
This species seems to be but little smaller than the go- 
rita, intermediate in size between this and the chimpanzee. 
In the proportion of its parts the most notable peculiarity 
seems to be that the legs are longer than in the other 
man-apes. The behavior of the specimen in confinement 
did not differ greatly from that already related of the chim- 
panzee. 

The Asiatic man-apes differ from those of Africa by the 
proportionally longer arms, which reach down to the ankles. 
The orang-outang (Simia satyrus) inhabits most commonly 
the island of Borneo, and has recently been collected in con- 
siderable numbers by Mr. Alfred Wallace. It has only twelve 
pairs of ribs, as is usual with man. The body is broad at 
the hips, and joined to a pyramidal-shaped head by a 
short neck, which is still further concealed by heavy folds 
of the skin, which can be puffed out by the animal when 
angry. The eyes and cars are small, but not unlike those 
of man. The nose is quite flat, the mouth is large and 
ugly, from the thick lips. The jaws ure extremely pow- | 
erful, and the canine teeth prominent. The breast is thinly 
haired, and the face, the fingers, palms, and soles are naked. 


the side of the jaws the hair descends like a beard. In 
color the hair is a dark, rusty red, sometimes brownish on 
the back, the fringing hair of the face usually lighter than 
the rest. The color of the skin is bluish-gray. The old 
males may be distinguished by their longer beards, which are 
wanting in the young, and by a peculiar swelling of the 
cheek from the eyes to the ears, which makes their aspect 
more repulsive. 


APES 


3.—HANDS AND FEET OF AND 


MONKEYS. 


Fre. 


| 1, 2, Gorilla; 3-6, Tschego; 7, 8, Chimpanzee; 9, 10, Orang- 


Fie. 4—HEAD OF CHIMPANZEE. 


chimpanzee has developed most amiable qualities. It has 
been taught to sit at table, and even to conform to what we 
esteem good manners. It becomes passionately fond of its 
keeper, clinging to him, and refusing to be separated on any 
occasion. It is extremely kind to children, showing no 
trickish or malicious temper, even endeavoring to amuse 
them, and induce them to play. As long as there is light in 
the room the chimpanzee will sit up at night ; as soon as the 
light is withdrawn it goes to sleep, lying stretched out with 
its hands under its head if the temperature is pleasant, but 
if cold, cowering together like a human being under similar 


outang; 11-13, Gibbon; 14, 15, Colobus; 16-18, Mal-| 
brook; 19, 20, Baboon; 21, 22, Silkk Monkey. (After 
Brehm.) 


The orang-outang was certainly known to the ancients, | 
and Pliny gives an account of this species which has been | 
extensively copied. One peculiarity, only recently observed, 
is that the skull undergoes a greater change in shape than 
usual during growth. The heads of baby orangs bear a 
close resemblance to those of infants, but afterward the 
lower portion of the face increases rapidly in size, and the as- 
pect of the adult is more repulsive and animal-like than the 
chimpanzee 
in Sumatra and Borneo, and visit the orchards of the Dyaks 
for the purpose of devouring the fruit. They build nests in 
the trees, of boughs, in which they sleep. They climb with 
great ease, and traverse the forest from tree to tree in a semi- 


erect position, assisted by their long arms, and are capable | 


of progressing at the rate of eight or nine miles an hour 
without any appearance of hurry or fatigue, going as fast as 
a man on the ground beneath them can run. 

The food of the orang-outang is strictly a vegetable one. It 
‘has the habit of not rising very early in the morning, wait- 
| ing until the sun has dried the dews and nature has dressed 
| herself for its appearance. Although the -— does not 
|court danger, it does not seem afraid to fight if necessity 
obliges. allace narrates the combat between a Dyak and | 
an orang, in which the native was terribly bitten and might 
have been killed had not assistance arrived. The orang was 
then killed by numbers, and Wallace rescued the skin and 
head to be added to his large collections and taken later to 
England. Mr. Wallace also succeeded in finding a baby 
orang-outang, and gives his experience with it as follows: 

* When handled or moved it was very quiet and con- 
tented, but when laid down by itself it would invariably 
cry, and for the first few nights was very restless and noisy. 
I ited up a little box for a cradle, with a soft mat for it to 


|bon eats bread, milk, and fruit. 


| sensitive portion of that organ. 


Wallace says they frequent swampy localities | 


After I had done so a few times it came to like the opera- 
tion, and as soon as it was dirty would begin crying, and 
not leave off till I took it out and carried it to the spout, 
when it immediately became quiet, although it would wince 
a little at the first rush of the cold water, and make ridicu- 
lously wry faces while the stream was running over its head. 
It enjoyed the wiping and rubbing dry amazingly, and when 
I brushed its hair seemed to be perfectly happy, lying quite 
still, with its arms and legs stretched out, while I thoroughly 
brushed the long hair of its arms and legs. For the first 
few days it clung desperately with all four hands to what- 
ever it could lay hold off, and I had to be careful to keep 
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my beard out of its way, as its fingers clutched hold of hair 
more tenaciously than anything else, and it was impossible 
to free myself without assistance. Finding it so fond 
of hair, I endeavored to make an artificial mother by wrap- 
ping up a piece of buffalo skin into a bundle and suspend- 
ing it about a foot from the floor. At first this seemed to 
suit it admirably, as it could sprawl its legs about and al- 
ways find some hair. I was now in hopes that I had made 
the little orphan quite happy; and so it seemed for some 
| time, till it began to remember its lost parent and try to 
suck. It would pull itself up close to the skin and try about 
everywhere for a likely place, but as it only succeeded in 
getting mouthfuls of hair and wool, it would be greatly dis- 
| gusted and scream violently, and after two or three attempts 


| let go altogether.” 


Another long-armed ape is the gibbon (Hylobates lar), which 
is smaller than the orang-outang and exceedingly intelligent. 
This species readily assumes the erect position when not ex- 
ecuting its incomparable gymnastic feats, swinging with its 
arms and leaping from one rope to another in the rooms 
fitted up for its dwelling in confinement. It walks with the 
knees bent and the long arms stretched out with the hands 
hanging down, reminding one of the position of a rope 
walker. The gibbon is extremely neat and cleanly with its 
person, and is not distinguished by any peculiar odor, as are 
some of the other species of apes. As a prisoner the gib- 
Before drinking, it has 
been remarked that it tastes the fluid doubtfully with the 
tip of the tongue, which in the apes, as in man, is the most 
Dr. Hermes says that the 
gibbon is an aristocrat among the man-apes and always on 


| the best behavior. 


I conclude this outline description of the man-apes with 
the statement that the duration of life among them is not 
accurately known, and probably varies with the different 
species. The gorilla and chimpanzee probably attain the 
average age of man. 

The position of science with regard to man and tbe an- 
thropoid apes is, that in no case can these latter be consid- 
ered our progenitors or descendants. The physical and men- 
tal characteristics are too diverse to admit of such conclu- 
sions. The apes have evidently come down another line of 
descent, although the time when both the apes and man may 
have emerged from a common branch of the tree of animal 


Fie. 6.--HEAD OF GIBBON. 


life may not be so very long past. But, whenever the line 
of man and that of the anthropoid apes coincided, it is clear 
that now the tendency must be to diverge more and more. 
The resemblances between the apes and man, however, can- 
not be overlooked by the thinking mind. They are so great, 
that if we assumed the theory of degeneracy to be true, and 
so were willing to throw the whole animal kingdom back- 
ward on its tail instead of forward on its feet, we might con- 
sider them to be degenerate and ‘‘ wild” men. And it is in- 
\ teresting to find that this is what they were formerly held 


‘lie upon, which was changed and washed every day, and [| to be. The early pictures of the orang and chimpanzee cx- 
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emplify this notion by giving them perfectly human feat- it, but the question for the future is the attainment, by sci- 
ures and erect position, brutalized only by their a body. entific processes and methods, of the solution of that ques- 
They were, in fact, assumed to be a very abandoned kind of tion. If you ask me what has been done within the last 
man, and not a very elevated kind of monkey. It is thought | twenty-one years toward this object, or rather toward clear- 
by some tribes of men to this day that the apes could talk ing the ground in the direction of obtaining a solution, I 
if they would, but they are afraid that if they do they will , do not know that I could lay my hand upon much of a very 
be made slaves of and obliged to work. From the naked | definite character—except as to methods of investigation— 
white skin, through the yellow and red to the black, and | save in regard to one point. I have some reason to know 
then to the black with hair, does, indeed, seem a gradual that about the year 1860, at any rate, there was nothing more 
transition; and if we concede the erect posture, the admis- | volanic, more shocking, more subversive of everything right 
sion of the ape into the human family carries with it no | and proper, than to put forward the proposition that as far 
little show of justice. as physical organization is concerned there is less difference 
It is not so long ago that we denied human rights, and | between man and the highest apes than there is between the 
both openly and impliedly consanguinity, to the negor, as | highest apes and the lowest. Now my memory car- 
to make it impossible that we should not come to regard the | ries me back sufficiently to remind me that, in 1860, 
gorilla ina more affectionate light than we do at present. | that question was not a pleasant one to touch on. The 
But, in point of fact, the different races of mankind repre- | other day I was reading a recently published valuable and 
sent a kinship remote in proportion to their structural dif- | interesting work, ‘“L’ Humaine,” by a very eminent 
ferences, and most of us perhaps would be willing to admit | man, M. de Quatrefages. He is a gentleman who has made 
at once the truth of this proposition. Science insists that it | these questions his special duty, and has written a great deal 
is true throughout the animal world, and ex that the | and very well about them. He has always maintained a 
time will come when it will be acknowledged, and our be-| temperate and fair position, and has been the opponent of | 
havior improved by an increasing kindness on our part to | evolutionary ideas, so that I turned with some interest to his | 
ovr inferior and weaker fellow-inhabitants of the earth. | work as giving me a record of what I could look on as the | 
The proof of the evolution of man we find first in the fact | progress of opinion during the last twenty years. If he has 
that for every bone and muscle or organ in man there is a| any bias at all it is one in the | ne direction to which my 
corresponding one in the anthropoid apes. Having shown | own studies would lead me. cannot quote his words, for 
in this way that man is not separable from his physical char- | I have not the book with me, but the substance of them is 
acteristies, science enters into a comparison with regard to | that the proposition which I have just put before you isone, 
the difference in brain power. | the truth of which no rational person acquainted with the 
The mass of the brain, as judged by the cubical contents | facts could dispute. Such is the difference which twenty 
of the cranium, we have seen, can be no certain criterion | years has made in that respect, and speaking in the presence 
for the intelligence, but only of comparative value, because | of a great number of anatomists, who are quite able to de- 
it was so variable in the apes and man. It is, however, a cide a question of this kind, I believe that the opinion of M. 
guide from a physiological point of view by which we can de Ss mang > on the subject is one they will all be prepared 
estimate an advenee in thinking powers throughout the ani- to indorse. Well, it isa comfort to have got that much out of 
mal kingdom. It has been amply shown by Prof. Marsh the way. The second direction in which I think great pro- 
that, as a whole, the proportion of the brain case has in- gress has been made is with respect to the processes of an- 
creased through the succession of fossil vertebrate life from | thropometry, in other words, in the modes of obtaining those 
the time when coal was formed up to the present. And it , data which are necessary for anthropologists to reason upon. 
can be shown that this proportion is greater in man to-day | Like all other persons who have to deal with physical sci- 
as compared with existing mammals. 'ence, we confine ourselves to matters which can be ascer- 
When we come to the structure of the mass of the brain, | tained with precision, and nothing is more remarkable than 
that of man offers no perceivable difference of importance the exactness which has been introduced into the mode of 
from that of certain apes. The diScussion on this point has ascertaining the physical qualities of man within the last 
been fully entered into by distinguished anatomists, and | twenty-five years. One cannot mention the name of Broca 
need not be detailed in this place. Alone, the weight offers | without the test gratitude; and I am quite sure that 
a difference. The heaviest human brain known is given at| when Prof. Flower brings forward his paper on cranial 
1,872 grammes, the lightest brain of a sane person 907/ measurements you will be surprised to see what precision 
grammes, both these extremes being furnished by women. | of method and what accuracy are now introduced, 
The difference between the mass of the brain of man and| compared with what existed twenty-five years ago, into 
that of the gorilla is proportionally perhaps the greatest these methods of determining the physical data of man’s 
that exists to separate the two. It has been considered by| structure. If, further, we turn to those physiological mat- 
Huxley to approximate to twelve ounces. But the differ-| ters bearing on anthropology which have been the subject of 
ence between the extremes of brain weight in man, as ex-| inquiry within the last score of years, we find that there has 
‘mplified in the figures here given, shows that we cannot | been a vast amount of progress. I would refer you to the 
consider intelligence to depend on the weight of the brain. | very remarkable collection of the data of sociology by Mr. 
All that we can say is, that a man witha large brain has ca- Herbert Spencer, which contains a mass of information use- 
pacity for the display of intelligence. It depends on his| ful on one side or the other in getting toward the truth. 
use of the senses, which are the feeders of the intellect,| Then I would refer you to the highly interesting contribu- 
whether he displays high wisdom or not. | tions which have been made by Prof.Max Miller and by Mr. 
It is quite possible that an ape may be more intelligent | Tylor to the natural history of religions, which is one of 
than a human being who has not proper!y supplied his brain _ the most interesting chapters of anthropology. In regard to 
with information. Human beings born dumb and blind are | another very important topic, the development of art and the 
not born ipso facto intelligent, but are taught with great use of tools and weapons, most remarkable contributions 
trouble and patience through the channels of the remaining have been made by General Lane Fox, whose museum at 
senses. The facts known in regard to afflicted persons are Bethnal Green is one of the most extraordinary exemplifica- 
amply sufficient to warrant the statement that the intelli- tions that I know of the ingenuity, and, at the same time, of 
gence depends on the senses, and if these are interfered the stupidity of the human race. Their ingenuity appears 
with, either in the structure of the organs or by giving | in their invention of a given pattern or form of weapon, and 
them a limited opportunity for activity, you have, as a re- | their profound stupidity in this, that having done so, they 
sult, less intelligence in the individual, be it man or ape or | kept in the old grooves, and were thus prevented from get- 
other animal. We can show that the difference between | ting beyond the primitive type of these objects and of their 
man and apes is a guantitative and not a qualitative one. ornamentation. One of the most singular things in that 
: = | museum is its exemplification—the wonderful tendency of 

| the human mind when once it has got into a groove to stick 
|there. The great object of scientific investigation is te run 


TWENTY YEARS’ PROGRESS “IN ANTHRO- 


POLOGY.* 

Tue British Association met in Dublin twenty-one years | “a ae aa thas been made in the last twenty 
ago, and I have taken the pains to look up what was done in years in the direction of the discovery of the indications of 
regard of our subject at that period. At that time there was | man in a fossil state. My memory back to the time 
no_ anthropological department. That study had not yet: when anybody who broached the notion of the existence of 
differentiated itself from zoology, or anatomy, or physiology, | fossi] man would have been simply laughed at. It was held 
so as to claim for itself a distinct place. Moreover, without to pe a canon of palwontology that hee could not exist in a| 
reverting needlessly to the remarks which I placed before | fogsi) state. I don’t know wy but it was so: and that fixed | 
you some time ago, it was a very volcanic subject, and peo- jgoa acted so strongly on seen minds that they shut their | 
ple rather liked to leave it alone. It was not until along) eyes to the plainest possible evidence Within the last | 
time subsequently that the present organization of this sec- | twenty ears we have an astonishing accumulation of evi- 
tion of the Association was brought about; but it is a curi-| gence at the existence of man in ca tame to those of 
ous fact, that although proper anthropological subjzcts were | which we have apy historical record. What the actual date | 
at the time brought before the Geographical Section—with | of those times was, and what their refation is to our known 
the proper subject of which — had nothing whatever to| historical epochs I don’t think anybody is in a position to. 
do—I tind that even then more than half of the papers that | say. Butit is bevond all question that man, and not only man 
were brought before that section were, more or less distinctly, yt what is more to the purpose intelligent man cnied at | 
of an anthropological cast. It is very curious to observe | times when the whole physical conformation of the country | 
what that cast was. We had systems of language—we had | was totally different from that which characterizes it now. 
descriptions of savage races—we had the great question, as Whether the evidence we now possess justifies us in going 
it then was thought, of the unity or multiplicity of the human | pack further or not—that we can get back as far as the 
species. These were just touched upon, but there was not  enoch of the drift is, I think, beyond any rational question | 
an allusion in the whole of the proceedings of the Associa- 5; doubt: that may be regarded as something settled—but 
tion at that time to those questions which are now to be rez, when it comes to a question as to the evidence of tracing 
garded as the burning questions of anthropology. The wholé" },.-k man further than that—and recolleet drift is only the 
tendency in the present direction was given by the publica- | .oym of the earth’s surface—I must confess that to my mind 
tion of a single book, and that not a very ye - » the evidence is of a very dubious character. 
The Origin of Species.” It was only subsequent to the | Finally, we come to the very interesting question—as to | 
publication of the ideas contained in that book that one of | whether, with such evidence of the existence of man in those 
the most powerful instruments for the advance of anthropo- | times as we have before us, it is possible to trace in that brief 
logical knowledge—namely, the Anthropological Society of history any evidence of the gradual modification from a hu- 
Paris—was founded. Afterward the Anthropological Insti- | man type somewhat different from that which now exists to 


|the point of its bill along the floor. 


| been previously thrown into that state. 


| have reference only to the ‘‘ muscular sense.” 


[Narvns.] 
HYPNOTISM. 


Tue phenomena of “hypnotism,” ‘‘ mesmerism,” or 
‘* electro-biology,” have of late years excited so much popu- 
lar interest—not to say popular superstition—that their 
investigation by a competent man of science will appeal to 
the sympathies of a wider public than the purely scientific. 
My object, therefore, in writing the present article is to give 
a brief review of a monograph on this subject, which has 
just been published by the well-known physiologist, W. 

yer, of Jena.* 


In order to eliminate all possible effects of the imagina- 
tion, Preyer performed his experiments only upon animals, 
and he begins’ his paper with an historical sketch of 
sept investigations of a similarly restricted nature. 

rst we have the ‘‘ Experimentum mirabile” of the Jesuit 
Athanasius Kircher, published by bim in the year 1646. 
This consists in taking a common fowl, binding its feet 
together, and placing it on a floor. As soon as it has 
ceased to struggle a~traight line of chalk is drawn from 

If the legs are now 
untied the fowl makes no endeavor to escape, but 
remains as if it were transfixed, and refuses to move even 
when urged to do so. Preyer observes in passing that 
the chalk line constitutes no essential part of the con- 
ditions, inasmuch as a fowl may be equally well thrown 
into a state of hypnotism by simply holding the animal 
for a short time upon the ground so as forcibly to prevent 
stru; gling. 

After Kircher no one seems to have investigated the 
phenomena of hypnotism, or, as Preyer calls it, kataplexy, 
till the years 1872-73, when some articles on the subject 
were published by Czermak. The most striking of hia 
experiments were those which he conducted on inverte- 
brated animals—crayfish, for instance, being made to 
lie on their backs motionless, or even to stand up- 
right upon their heads. Czermak endeavored to ac 
count for the facts which he described by supposing 
that in some way or other the act of fixing the eyes 
upon a certain object, or of gazing into space, caused 
the animals to become sleepy and stupefied+ So vague 
an explanation could scarcely in any case be entitled to 
rank as a physiological hypothesis, and Preyer showed, 
in 1878, that the act of gazing had nothing to do with 
inducing the state of kataplexy, inasmuch as animals 
fell into exactly the same state when their optic nerves 
were divided, or their eyes covered with a hood—provided 
that their bodies were at the same time held in some 
unnatural position. Preyer therefore propounded a theory 
of his own, which, as first published, was that the state of 
fear into which the animal is thrown by being held in some 
unusual attitude serves to inhibit the power of volition and 
so of spontaneity—the animal, therefore, when released re- 
maining statue-like in the position in which it was placed. 
In order to sustain this theory Preyer pointed to other cases 
in which fear serves to inhibit spontaneity—as, for instance, 
the motionless horror which some animals exhibit in the 
presence of great danger, the fascination of birds by snakes, 
etc. The theory as thus stated was very justly criticised by 
Heubel, who, in 1876, published a paper detailing his own 
researches on the subject, and seeking to identify the state 
of hypnotism with that of ordinary sleep. The effect of this 
criticism was to make Preyer state his theory with greater 
clearness, and as we now have it (1878), it seems to be as 
follows: Any ‘‘sudden, strong, unexpected, and unusual 
stimulation of centripetal nerves” produces an emotion of 
fear, which in turn produces some inhibitory effect on the 
will, and eventually a state of stupor. It may, 1 think, still 
be questioned whether this theory is of very much value, for 
even granting that ‘‘deathly terror” is always present— 
which it certainly need not be when the subject of the ex- 
periment is a human being— we are not acquainted with any 
other facts which would lead us to connect the subsequent 
state of motionless stupor with the preceding state of active 
fear.t But, passing on to the facts, we soon find that an im- 
portant exception must be taken to the above statement as 
to the conditions under which hypnotism occurs, for various 
experiments proved that ‘‘ sudden, strong, unexpected, and 
unusual stimulation” of any of those “‘ centripetal nerves” 
which minister to the special senses, so far from inducing a 
state of hypnotism, instantly aroused an animal which had 
So that, in point of 
fact, as we are afterward told, we may more correctly state 
the conditions which produce kataplexy in animals, by sub- 
stituting for the words “centripetal nerves” in the above- 

uoted proposition, the words ‘‘ nerves of tactile sensation.” 

ut here I may observe that, so far as the experiments go, 
there is nothing to prove that special stimulation of even the 
cutaneous nerves is necessary (indeed thermal and chemical 
stimulation of the skin was specially tried and produced no 
results); and therefore, it seems to me, the possibility is not 
excluded that the special stimulus in question may really 
At ap 
rate, all these experiments go to prove that kataplexy = 
only be produ in animals, either by suspending them 
in the air, or by forcibly holding them in some unusual 
position. Most animals recover their normal state after a 
few minutes, but frogs when suspended in the air will con- 
tinue kataplectic until they die. Horses become kataplectic 
while they are being swung from wharves to ships, as shown 
by the fact that they remain passive so long as they are sus- 
ied in the air, but begin to struggle so soon as their 
eet touch the deck. yer has succeeded in rendering 
kataplectic various species of toads, newts, frogs, ducks, 
vultry, pea-fowl, partridge, sparrows, mice, Guinea-pigs, 
rabbits, etc.; but has uniformly failed in the case of man 
other animals. On the whole, he concludes that w 


* Die Kataplexie und der thierische Hypnotiemus. (Gustave Fischer, 


tute of this country, and the great Anthropological Society | that which is met with at present. I must confess that my | Jena, 1878.) 


of Berlin came into existence, until it may be said that now | opinion remains exactly what it was some eighteen years | 
there is not a branch of science which is represented by a | ago when I published a little book which I was very sorry to | 
larger or more active body of workers than the science of | hear my friend Prof. Flower, allude to, because I| 
anthropology. But the whole of these workers are engaged, | had hoped that it would bave been forgotten among the | 
more or less intentionally, in providing the data for attacking | greater scandals of subsequent times. I did there put for- | 
the ultimate great problem, whether the ideas which Darwin ward the opinion that what is known as the Neanderthal | 
put phy to the ure capable of | is, of human remains, that which presents the most 
veing applied in the same sense and to the same extent to ¢ i risti ype—usi | 
man. That question, I need not say, is not answered. 
It is a vast and difficult question, and one for which acom- | pranches of zoology. I believe it to belong to the lowest 
plete answer may possibly be looked for in the next century; | form of human being of which we have any knowledge, and 
but the method of inquiry is understood; and the mode in we know from the remains acconi nyin that human being 
which the materials are now being accumulated bearing On that as far as all fundamental points of structure were con- 
that inquiry, the process by which results are now obtained, | cerned. he was as much a man—could wear boots just as 
und the observation of these phenomena lead to the belief easily—as any of us, so that I think the question remains 
that the problem also, some day or other, will be solved. In pretty much where it was. I don’t know that there is any | 


what sense I cannot tell you. I have my own notion about | reason for doubting that the men who existed at that day | 


the British Association for the Advancement of Scie 


* From Prof. Huxley's address before the Anthropological Section of WT in all essential respects similar to the men who exist bra 
ience. | now, 


language in the same sense as we would use it in other | jg pe 


+ When we fix our eyes upon a certain object and then alter their aajuet- 
ment for some more distant pest, te that the eyes endeavor, as it were, 
to look throug the object, there is no doubt that after a time a somewhat 
sleepy feeling may be produced. Some persons, I find, can perform this 
action more easily than others, and it does not seem to consist al ther 
in maladjustment. At least, I have observed that when the act is 

formed by persons who can do it well, the pupils dilate prodigi » 
and this even when the eyes are fixed upon a bright light sach as 
naked flame of a moderator lamp. As the action is completely urder the 
control of the will, one is thus able to observe the curious & le of the 
inhibition by the will of a refiex which under all other circumstances 
ond -the control of the will—the pupils dilating or contracting in- 
stan &: word of command, and quite irrespective of the stimulus sup 
plied by light. 

t Indeed a very remarkable experiment which is detailed further on 
would seem to that even in the case of animals the state of 
fear need have nothing to do with inaugurating the state of kataplexy. 
The experiment in question consisted in suddenly decap'tating a fowl, 
and while the reflex convuls‘ons were still in progress, holding the muti- 
lated body firmly on its back. The convulsions forthwith ceased, and 
the headiess animal became for a tine kataplectic. Uniess, therefore, 
we suppose that the spinal cord is capable of suffering fear, and that it is 
more alarmed by held firmly down than by being severed from the 
in, we must conch that a state of fear is no essential antecedent to 

of hypuotism, 
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unong sundry specics of reptiles,* batrachians, Lirds, ro | ginous clay; on dredging below the large block, a second one 
dents, and ruminants, the phenomena of kataplexy may be| was found, weighing 450 kilogrammes. Hopes were enter- 
more or less easily produced, such is not the case with fish| tained that a first-class ironstone mine bad been stumbled 
and the more intelligent mammals, upon. Fourteen blocks were successively discovered in 

Our author further maintains that the so-called ‘‘ sham | analogous situations; and the topographical indications were 
ming-dead ” of certain species of Articulata when in the| such as to lead to the conclusion that they marked out 
presence of danger is probably to be attributed to kataplexy. | the direction of a lode. The blocks were hid at 0™-40 
But here, | think, it is difficult to agree with him. That the) below the surface, under a layer of fragments of coarse gran- 
action in question is not a properly so-called intelligent one, | ite. The ferruginous parts, poor in nickel, were on the ex- 
no competent person at the present day is likely to dispute; | terior, so that the deposit seemed as if it were going to im- 
but for my own part [ cannot see any evidence to show that | prove as it got deeper. 
it isnot of the nature of an instinctive action which has| Toall such dreams there was a speedy end. When about 
heen developed in the way to which Preyer alludes, It be- | 25 tons of iron had been got out the supposed mine was com- 
ing for the benefit of some animals that they should remain | pletely exhausted; while the chemical examination of the 
motionless, and thus be comparatively inconspicuous in the| specimens showed their analogy with various samples of 
presence of danger, those individuals which endeavored to| meteoric iron. Their set did not indicate the lay of a lode, 
escape would be destroyed, while those which ceased to move | but the trajectory of the meteor which brought them. This 
would survive. Natural selection would therefore soon fix| is demonstrated at sufficient length in the memoir sent to the 
the artifice of ‘‘shamming-dead” as an inherited instinct. | Academy of Sciences of Rio Janeiro in March, 1876, by Mr. 
To this view Preyer objects that, if we accept it, the origin| Ludnay. According to this gentleman the density varies 
of the instinct is difficult to explain; while on the supposi-| from 7°52 to 7°775, and the composition is as unfixed as its 
tion of the action not being instinctive, but purely kataplec-| density. 
tic, there is no difficulty to surmount. But to this it may be During the period when the earthly origin of the ironstone 
answered that there is no more difficulty in explaining the | was believed in, it was sent to Europe as nickel ore, and it is 
origin of the instinct to remain passive in the presence of | to M. Daubrée that science owes the preservation of a min- 
danger than there is in explaining the origin of any other | eral which was speeding on its way to the smelting furnace. 
instinct—that of running away from danger included. More-| The specimens were saved for the Museum; among them are 
over, one of the animals to which Preyer refers, viz., Arma-| the two of which we give drawings (Figs. 1 and 2). 

di lo vulgaris, net only remains motionless when alarmed, but} As first found, the blocks are very irregular, generally 
rolls itself up into a ball—an action which certainly cannot ; much rounded, and exhibiting the ocherous colors of com- 
be explained on the hypothesis of kataplexy. | mon ironstones. The high density and the powerful action 

The time during which the Kataplectic stupor lasts varies | 
in different species of animals, and also in different individ- 
uals of the same species. The maximum duration observed 
in the case of rabbits was twelve minutes; but fowls and 
Guinea-pigs continue stupetied for a somewhat longer time. | 
By w.tehing carefully for the first indications of recovery, | 
and by preventing the voluntary movements in which these 
indications consist, animals may be kept in a state of Kata- 
plexy for an indefinite time. Warm-blooded animals do not | 
suffer from such prolonged experiments; but the latter are 
fatal to frogs. In mammals the most characteristic features 
of the kataplectic state, besides that of unconscious stupor, 
are violent tremblings of the extremities, blinking of the 
eyes, movements of the jaw and pupils, irregularity of 
the pulse and breathing, pallor of ears in rabbits, occur- 
rence of defecation and micturition, On recovery the 
abnormal state passes off suddenly, leaving the animal 
bright and brisk as before, and thus, as in so many other 
respects, the state of kataplexy differs from that of ordinary 
sleep. 

One other point of interest must be noted. Preyer finds 
that it is impossible to produce the state of Kataplexy in any 
animal that is ‘‘newly-born.” In the case of Guinea-pigs 
susceptibility to be thrown into this state only begins to 
show itself during the first week after birth, and then gradu- 
ally increases through two or three weeks. This curious 
fact is explained by the hypothesis that the volitional cen 
ters—or the centers which are supposed t» be affected by 
kataplexy—require some time after birth to be brought into 
functional relation with the lower centers, 

GrorcE J. RoMANEs. 


| 


THE METEORIC IRON OF SANTA CATARINA. 
By M. Meuntrer.+ 
Towarp the end of 1875 Mr. Goncalrésda Roza was mak- 
ing his way over the mountain called Morro do Rocio, a! 
couple of miles from Rio San Francisco do Sul, in the prov-! second type, showing superposed traces of four successions of geological 
ince of Santa Catarina, Brazil, when his attention was at-, phenomena in strict correspondence with the phenomena accompanying 
tracted by some large irregular blocks lying on the ground, | "¢ formation of certain samples of terrestrial minera!s. 
with which their ocherous look contrasted very strongly. | 
Three fragments, which were deeply embedded in the earth, on the needle of the specimens give the first indications of 
made up a ridge standing about 30 centimeters from its sur- their metallic nature. Still, their true constitution is not got 
at until they are sawn and polished, as was done with the 
specimens illustrated. Although they are formed by metallic 
fragments cemented together by a substance the principal 
| element of which is sulphide of iron, they belong to two well- 
| defined types. In the first, the iron, rich in nickel and very 
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| molished and the roofs flying away in the gale to the distance 
of half a mile; of barns being lifted bodily and carried with 
the winds for thousands of feet, etc. These are significant 
and dreadful enough; but when we consider the area of 
surface these objects expose to the wind, together with their 
buovant bulk, it cannot be wondered at. here are other 
evidences more eloquent in their expressions of omnipotent 
force than any of these. To see the full consummation of the 
| hurricane, one must go into the wilds of Nature. Here | 
found them—here I found a chaos—such as would defy the 
most vivid imagination to picture. 

It will be remembered that the gale came from a north- 
westerly direction, and its course was wildly eccentric. We 
first hear of it at New Preston, Con= Along in the after- 
noon a dark cloud appears in the northern horizon; it ap- 
proaches with incredible swiftness; it twists and writhes in 
its fatal approach, and its inky blackness throws a pall over 
the landscape; tongues of forked lightning lend a fiendish 
glare to the sky, and in the distance a long arm extends 
itself downward from the base of the cloud, and, with weird 
and serpentine contortions, it drags itself over he face of 
nature; a fitful gust and an awful ominous stillness follow 
in quick succession, and, with an instantaneous burst, the 

| whirlwind strikes the fated town; the air is filled with flying 
débris, and the village is in the clutches of the tornado; 
houses and barns are torn to pieces; horses and cattle are 
| killed by flying timbers; homes are desolated, and the gar- 
dens and crops laid waste; the cloud has passed over, and 
| the sun again looks down, but on what a transformation; a 
few minutes only have elapsed since it hid its face from a 
| peaceful hamlet, and now it shines upon a wreck. On the 
| visitation of New Preston the cloud and cyclone lifted and 
raged in mid-air; onward it sped, gaining increased anger 
and velocity, until it reached a point six miles to the south- 
east, Here it swooped down into a forest of majestic trees 
and sturdy oaks that had stood the storms of generations; 
centenarians that had been looked upon with a feeling al- 
most akin to veneration. Here it was that t' ¢ tornado was 
seen in its grandeur and consummate power. Here it was 
that I saw evidences of the strength of wind force, which 
surpassed my wildest conceptions. The forest was small in 
area, but composed mostly of trees of imposing proportions. 
It was situated on the brow and side of a precipitous hill, 
and for a space of two or three hundred feet in width not a 
tree of any size remained standing, and the study of the 
various fractures was one of intense interest. Each variety 
of tree exhibited a characteristic break peculiar to itself; and 


|although each one differed from the other, a little study 


would enable any careful observer to single out the species 
of tree from the mere form of its splintered wood, irrespective 
of any hints from its bark or leafage. The peculiarity of the 
fractures induced me to make careful drawings from many 
of the more noticeable of the number, and, thinking that 
they may prove of interest to scientific readers, I illustrate 
them on the opposite page. 

The oak, that famed symbol of strength and fortitude, ut- 
terly rcbbed itself of its attributes, and ignominiously failed 
tosust:'n its reputation. In many instances it had yielded 
to the force of the gale when other presumably weakened 
trees, though scarred, had held their ground. One oak on 
the brow of the hill, a mighty monarch, for years the pride 
of residents in the neighborhood, had been hurled prostrate 
on the ground. It had been one of the noblest trees in the 
locality, having a height of over a hundred feet, and a cir- 
cumference, by actual measure, of fourteen feet. It was 
broken asunder five feet from the ground in the most 
grotesque manner, exhibiting an outline so fantastic as to 
defy the possibility of conception by the most eccentric 
imagination. This fracture is illustrated at A, and its form 
against the sky was weird and eloquent in the extreme. I 
have seen pictures of the ‘‘hurricane,” with uprooted trees 
and broken trunks, but never such trunks as these. The 
human imagination could never invent such results. They 
must be seem to be realized. A careful analysis of these frac- 
ture formations will be of interest. The oak in almost every in- 
stance broke entirely asunder, and the long, straight splinters 
projecting from the trunk were wonderfully expressive of 
action and violence. Such an example is seen at B. This 
trunk stood just below the brow of the hill, and as I drew 


poor in carbon, is remarkable by its want of solubility in 
acids. A drop of nitric acid on its surface immediately makes 
it passive, that is to say, chemically inactive. It docs not 
precipitate the metal from the solution of nitrate of silver, 
}ete. With aqua hydrochloric acid the lineaments 
of the Widmannstiitten figures can be called up; but they 
do not possess the geometric regularity frequently shown by 
these figures; on the contrary, they are confused, and recall 
| those exhibited by meteoric irons after they have been 
strongly heated. The metal of the first type presented to 
Mr. Damour the following composition: 


0-20 

99°56 


| 

But we must not lose sight of the fact that these figures 
might have been very different if any other fragment had 
been analyzed than that which happened to be taken. 


REMARKABLE EXAMPLES OF WIND POWER 
By H. Grason. 


Tis has been a year remarkable in this part of the coun- 
try for its record of destruction by the power of wind and 
its climax. The terrible hurricane at Wallingford has fur- 
nts 
| for weeks. The public are familiar with its ravages. We 

have all read of the fiendish fury of that storm, of the horrible 
face; the largest fragment weighed 2,250 kilogrammes. A | Slaughter of human lives, and the dire destitution and deso- 
superficial examination was enough to show that the blocks | ation it left in its track at Wallingford. It would be diffi- 
were composed of mineral substances, chief of which was| CUlt to exaggerate the effects of sucha frenzy of the elements, 

and it is the general verdict of many who visited the scenes 


Fig. 1. 


First type, in which the metailic iron allo - 
roded fragments split up and united by pyrrhotine or sulphate of iron re-| nished an inexhaustible theme for newspaper corresponde 


yed with nickel occurs in cor- 


sulting from the action of the sulphureted hydrogen on red hot metal 


metallic iron, with a large proportion of nickel, and in the : - 
hope of profiting on a large scale by the mineral wealth of | °f the disaster that the most highly-colored newspaper de- 


which such indications were given, a closer investigation was | S¢Tiption failed to give any idea of its actual and most terri- 
begun. The large block was embedded in a highly ferru-| ble features. 

: | We have all had a surfeit of the accounts of human suffer- 
pe- | ings by that storm, and I write now on a different phase of 
its ruins. I wish to take the reader out of the limit of human 
habitations into the wilds of Nature, where, relieved of the 
horrifying and blood-curdling associations, his mind can con- 
template the awful evidences of a force second to no other 


* Preyer does not appear to have himself experimented on any s 
cies of reptile, but in another part of his monograph refers in t 
connection to a very old authority, viz., Moses, whose power of caus- 
ing serpents to appear like rods he supposes to have fon probably 
doeto the sagacious Israelite having known somethi about the phe- 
nemena of kateplexy. But considering the number, variety, and general | 
quality of the experiments which Moses is said to have performed, it 
would surely be desirable to repeat the one in question before accepting 
the result as a fact of modern physiology. 

+ La Nature.—Iron. 


everything which comes in its track with the most over- 
whelming destruction, We have read of houses being de 


on the face of Nature—a power so irresistible as to crush | 


near the edge of the declivity to get a better view of it, I 
| was met with a sight which I can never forget. There below 
me, inan inextricable mass of confusion, lay the mangled 
}remains of over fifty trees—oaks, maples, and chestnuts. 
| Huge trees had been torn from their trunks and precipitated 
| from the top of the elevation, drawn into the vortex of the 
| whirlwind below, and then twisted and churned into a mass 
| of fibers and débris such as no human being could penetrate 
—a perfect chaos of crushed timber, tangled and torn 
branches, intermingled with dead and drooping foliage. 
One huge trunk stood like a specter sentinel over the scene, 
and with its long, uplifted arms furnished a most weird 
}and dramatic tableau in the midst of this wild cemetery. 
| There below, to the distance of 200 feet, its dome of branches 
| and leafage had been hurled, and now lay a shapeless, writh- 
| ing mass in the midst of that chaos. The effect of the whole 
scene was appalling, and awakened sentiments similar to 
those one feels in the presence of the dead. For an hour I 
sat in revery over the spectacle, before I could throw off the 
spell and bring myself to the practical sufficiently to begin 
| ny sketch. 
5 Only one feature of the ruin seemed to afford relief. As 
was making my sketch I noticed in the tangled brown mass 
one small sprig of green foliage. It was a hickory branch, 
and its freshness revived my fallen spirits. I lived on it, 
and drew inspiration from it, until I finished my drawing. 
I then took a circuit around that arena to get a view of 
the other side. Here I made a discovery that was like a ray 
of sunlight in that cheerless waste. 

There in the midst of all that shapeless ruin and wholesale 
destruction I beheld one bit of comfort in the shape of a 
large hickory tree. All of its fellows had been torn to pieces 
and lay in fragments at its feet, but the hickory, although bent 

| by its struggles into a perfect arc, with its crown touching 
the ground, and although cracked and shivered from end to 
end, still flaunted its colors and lenta spark of life to that dis- 
| mal spectacle. 1 felt like patting that hickory on the back, 
jand I believe I did. For downright tenacious piuck and 
spirit give me the hickory. In these qualities it will discount 
| any other treedm this region. The sturdy oak will yield and 
snap from its moorings, the chestnut will split into frag- 
|ments, the maple overturn ignominiously, and the pine 
| plunge headlong before the wind; but the hickory will fight 
| until it is rent from crown to root—until its heart is broken 
| and its arms twisted from its body. It will bend to the ground, 
and writhe, only to rise again and send out saucy leaves, as 
| if to crown itself with laureis. 
| I shall always admire the hickory, and shall long remem- 
| ber this one. Its height would reach at least eighty feet, and 
| it was bent and twisted into a perfect semicircle. The en- 
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tire length of the trunk was seamed with cracks several 
inches in diameter, and in many places the tree had entirely 
separated into two sections. e tenacity of the grain was 
something tremendous. Every fissure was crossed by the 
fine fibers drawn tight and firm as wire. In — ~~ it 
was almost as fine as silk, and in no spot had the fiber 
arted. The whole structure of the tree is tenacious to an 
ntense degree, and one need only to look at a single fissure 
with its clinging threads to understand its wonderful endur- 
ance. Slightly removed from the above vortex of the tor- 
nado, but still in the track of its greatest fierceness, I discov- 
ered another marvelous example, illustrating both the power 
of the wind and the endurance of the hickory. This is ilus- 
trated at C, and for a single tree is the most amazing and 


forcible illustration of the whirlwind [ have ever witnessed. | 


The tree was two feet in diameter and eighty feet in height. 
It was cracked into open seams almost its entire length, and 
had evidently fought hard for its life before yielding. It 
bore evidences of obstinate reaction, and had without doubt 
been twisted to a greater degree than then appeared; but 
even in its present shape it speaks volumes. Both of these 
hickories still retained their green foliage, and although the 
last-mentioned showed many withered branches, it was 
nevertheless alive and putting out new leaves. The peculiar 
clinging fiber is plainly illustrated in the drawing, and af- 
fords a striking contrast to the fracture of the oak trunks 
above. At DI give a representation of a maple which had 
yielded to the storm, There were several thus broken, but 
a far larger aay were uprooted. Even the maple seemed 
to ‘‘hang together” with more firmness than the oak. Near- 
ly every oak fracture was abrupt, and gave the impression 
of an instant rupture and separation, whereas various other 
trees that were rent asunder bore marked evidences of a 
struggle. 

Within a space of one hundred feet, and in one direction, 
I counted nineteen trees uprooted. All of them over four 
feet in circumference, and many twice that. One huge oak 
had upset, and its roots supported in mid-air a rock esti- 
mated to weigh three tons. One imme.se chestnut, 22 feet 
in circumference, was struck by lightning, and attacked by 
the gale, the entire tree being broken off at the ground and 
lifted ten feet. The end of its trunk as it rested on the 
ground would reach seven or eight feet in height. The num- 
ber of trees either razed or torn to pieces within the space of 
one acre would reach well towards a hundred, and the dis- 
tant outline of the brow of the hill showed a clean-cut 
swath. 

The usual eccentricities so observable in the antics of the 
whirlwind were not wanting here, as one instance will show. 
Near the brow of the hill, and between two large prostrate 
oaks, there stood unmoved a tall shaft of a dead tree. Its 
roots were crumbling in decay, and its whole appearance 
would give the impression that it was about to fall of its own 
accord, or was only waiting for a slight breeze to throw it 
from its balance. 

The whole work of destruction was accomplished in the 
space of five minutes,and the mad whirlwind again rebounded, 
and, not an hour later, fell, 30 miles distant, to commit the 
unparalleled ravages at Wallingford. 


SOUND AND THE TELEPHONE.* 
By Ciarence J. Buake, M.D., Boston. 


Tue paper which I have the honor of presenting touches 
but superficially on a field newly opened for investigation. 
Though barely six months have elapsed since Prof. Bell 
first addressed your society, hundreds of active brains and 
dexterous handsare already cultivating the newly acquired 
territory with daily increasing prospect of an abundant 
harvest. 

It is safe to say that within the last quarter of a century 
there has been no single scientific discovery which has 
proved so great a stimulus to investigation as that of the 
telephone, and that the gain to science from the solution of 
the probleme which this instrument suggests will outweigh 
even the practical benefits from its use which are now a mat- 
ter of daily experience. 

The word “sound” naturally suggests for consideration 
that organ of special sense designed to transmit the mode of 
motion to the perception of which we give this name. The 
most delicate mechanism for the reception and transmission 
of a wide range of sonorous vibrations, of which we have 
any knowledge, is to be found in the human ear, and the 
portion of this intricate organ which has especial interest in 
connection with the telephone includes the membrana tym- 
pani or drum membrane and two of the three small bones of 
the middle ear with their accompanying ligaments. As this 
important portion of the sound-transmitting apparatus of the 
ear has already been availed of in the earlier experiments of 
Prof. Bell, and as a consideration of the principles upon 
which it acts may offer further suggestions for the improve- 
ment of the mechanism of the telephone, and as furthermore 
it may, when properly prepared, be used for the graphic il- 
lusiration of the sound waves which it transmits, a part of 
the time at our disposal may justly be devoted to a consid- 
eration of its structure. 


THE HUMAN HEARING APPARATUS. 


The organ of hearing in man is divisible into three parts 
—the external, the middle, and the internal ear. 

The latter division includes within a cavity in the petrous 
bone the terminal fibers of the auditory nerve, and an c<- 
ceedingly delicate apparatus for the final transmission to 
these fibers of the sound waves, received through the ex- 
ternal and middle ears. 

The first division includes the outer ear, or auricle, and 
the external auditory canal, a passage about an inch and a 

uarter in length, leading inward to the drum membrane. 

he drum membrane, which forms the boundary between 
the external and middle ears, is from eight to ten millimeters 
in diameter, and is inclined with the plane of its surface at 


an angle of about forty-five degrees to the long axis of the 
The center of the membrane being 


external auditory canal. 
depressed, its outer surface presents the form of a funnel, 


the sides of which are convex outward, from the center to 


the periphery of the membrane. 
Beyond this membrane lies the middle ear, an irregular, 


bony chamber, from three to fifteen millimeters in diameter 
This cavity is in communication with 


in its several parts. 
the pharynx, through a narrow canal, the Eustachian tu 


necessary to the proper vibration of that structure. 


Within the cavity of the middle ear are placed the three 
the vibrations of the drum mem- 


smiull bones which convey 


* Read before the British Society of Telegraph | Engineers, London, 


May 8, 1878. 
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| brane to the internal ear; the malleus attached to the drum | of mercury equaling its own diameter, and over two centi- 
|membrane along its lower half; the incus articulating with meters high, without injury. - 
| the head of the malleus; and the stapes attached tothe lower; The artificial tissue which, perhaps, best represents this 
|end of the incus, and fitting into an opening in the bony | fibrous arrangement is found in the felting together of the 
wall of the middle ear cavity, the ‘‘ oval window,” commu- | fibers of some qualities of paper; and the use of paper disks 
| nicating with the cavity of the internal ear. in receiving telephones, by reproducing more accurately the 
| Grossing the cavity of the middle ear at its upper part, | slighter overtones, and cutting down, as it were, the more 
jand attached to the malleus by its tendon, is the tensor | pronounced overtones, to which especial prominence is given 
tympani muscle, the contraction of which increases the ten- | by the metallic disk, renders the voice, though somewhat 
sion of the drum membrane and of the ligaments connecting | lessened in intensity, with a more natural and pleasing 
‘the small bones. modulation.* 
| The sound waves entering the external auditory canal 
| beat upon the outer surface of the drum membrane, and set 
| it in corresponding vibration. 

The peculiar curve of the membrane and the difference of 
tension in its several parts enable it to respond readily to the 
impact of a wide range of musical tones, extending in the 
|normal ear from a tone of thirty-two vibrations to one of 
| over 40,000 vibrations in the second. 


TELEPHONIC EXPERIMENTS. 


As the limit of perception in the ear exceeds the limit of 
transmission of the drum membrane, so the limit of what 
may be called the carrying power of the current induced far 
|exceeds the transmitting capacity of the metal disk, the 
character of the disk determining the limit of transmission. 
The following tests with Kénig’s rods, made with hard rub- 

Under contraction of the tensor tympani muscle, the limit | ber case hand telephones connected by an overhead wire 
of transmission is increased by about 5,000 vibrations in the | about 600 feet long, may serve to illustrate this. With 
second. Beyond this pitch the membrane seems to present | the disks of both telephones of ferrotype plate, a tuning 
an obstacle to the passage of sonorous vibrations, as | fork, 1,024 vibrations in the second, held over the mouth- 
| measured by the real limit of perception for high musical | piece, was heard faintly. The mouth-piece being removed, 
tones, which is much above that of the transmitting capacity | and a Konig’s rod suspended in front of the plate at a dis- 
| of the membrane, as I have been able, in cases of perforation | tance of 3 millimeters, a tone of 8,192 vibrations in the sec- 
| with an otherwise normal ear, to determine, by means of | ond was beard plainly, and a tone of 10,240 v. s. but very 


Kdnig's rods, a perception of tones as high as 80,000 vibra- 
tions in the second.* 

The extreme delicacy of the perceptive apparatus of the 
| internal ear capable of conveying to the brain the impulse of 
|a sound wave, of which 40,000 in a second strike upon the 


musical tone, was heard. The iron disk was then removed 
| from the transmitting telephone, and the Kénig’s rods sus- 
| pended so that they nearly rested on the flange of the 
rubber case at adistance of 0’8 millimeter from the magnet. 


ei with a tone of 12,288 v. s. only a faint tap, but no 


Under these conditions a tone of 10,240 v. s. was heard 
plainly and a tone of 12,288 v. s. but very faintly. Above 
| this tone only a tap was heard. 

The metal disk was then also removed from the receiving 
telephone, and a disk of postal-card paper, having a disk of 
— — ferrotype plate fifteen millimeters in diameter, fastened to 

the center, was substituted, the Kénig’s rods being suspended 

In preparing the ear for use as a phonautograph, the roof | in front of the magnet of the transmitting telephone, as 
of the cavity of the middle ear is first cut away; through | before. 
this opening a narrow-bladed knive may be introduced to di-| The increase in the limit of transmission of high tones 
vide the tendon of the tensor tympani muscle and the articu- | was very decided, tones of 12,288 v. s., 16,:’84 v. s., 20,000 
lation of the incus with the stapes. By means of a hair-saw/v. s. and 25,000 v. s. being plainly heard, and a tone of 
a section of the middle ear is then made from before back- | 30,000 v. s. faintly but distinctly perceived. Beyond this 
|ward through the divided articulation. This section re- | tone only the tap of the striking hammer could be heard. The 
moves the inner wall of the middle ear cavity with the por- | person listening in this case had a normal ear, and could 
tion of the bone containing the internal car, and exposes the | easily hear a tone of 40,000 v. s. when the rod struck was 
inner surface of the drum membrane, with the malleus and | suspended three inches from the ear. The rods were set in 
incus attached. vibration by a steel hammer striking with uniform force. 

An important point in the mechanism of vibration of the | With some of the telephone plates tested, the limits above 
/drum membrane, malleus, and incus to which I would draw | mentioned could not be reached, a slight indentation of the 
your attention is the fact that the greater portion of the two | plate or an inequality in thickness considerably modifying 
| bones projects above the periphery of the membrane, and | its vibration. 
|that under the impulse communicated to them from the} The manner in which different telephone plates will re-en- 
membrane they swing, when acting in concert, upon an axis | force those tones to which they vibrate sympathetically is 
| very nearly represented by a line drawn across the bodies | easily illustrated by connecting several receiving telephones 
| of the malleus and incus from a point above the neck of the | with a transmitting telephone, into which a series of organ 
malleus to a point at the end of the short process of the | pipes or the notes of a cornet are sounded, slight differences 
incus. This axial line terminates at one end by a ligament |in the plates and in the damping effects of the magnets 
attaching the malleus to the bony wall of the middle-ear | giving prominence to certain tones. 
cavity, and at the other end by a nf ment similarly attach-| In stu'ying the relations of sound to the telephone, the 


, membrana tympani, is illustrated by the slight excursions of 
| this membrane under the impulse of much lower tones, the 
| movement of the center of the membrane in response to a 
| tone of 630 vibrations in the second being only about eight 
| one-thousandths of a millimeter. + 


| ing the short process of the incus. e two bones are held 
| together by a third, a capsular ligament, which invests their 
| articulation. 
| In the spring of 1874, while studying the vibrations of the 
membrana tympani under tension, I was led to measure the 
distribution of weight in these bones above and below the 
axial line. with a view to determining any mechanical value 
which this distribution of weight might have as a counter- 
| balance. 
The results gave an average preponderance of weight 


above the axial line, over that below, in the proportion of | 


fifteen to eight. When the tensor tympani muscle contracts, 
the bones are pulled away from the wall of the middle-ear 
cavity, the drum membrane and the ligaments of the bones 
are rendered tense, and the counterbalance enables the whole 
| vibrating apparatus to respond more readily to a slight im- 
pulse.$ 

In using a preparation of the ear as a phonautograph, a 
stylus made of asingle fiber of-wheat straw is glued to the 
descending part of one of the small bones, parallel to the 
long axis of the bone. With this, tracings may be made 
| upon a plate of smoked glass, sliding upon a glass bed at a 
| right angle to the line of excursion of the drum membrane, 


|and moved by clock-work or a falling weight, as in the ap- | 


paratus mentioned by Prof. Bell in his communication to 
your society. 

In using a preparation of the ear as a telephone, the prin- 
ciple of the counterbalance may be still further availed of by 
cutting away all attachments of the small bones with excep- 
tion of the three principal ligaments already mentioned. 
With an ear so prepared, having a disk of ferrotype plate, 
seven millimeters in diameter, glued to the descending por- 
tions of both the malleus and incus, and with a proportion- 
ately small magnet and coil (resistance 44 ohms), I have 
been able to carry on conversation without difficulty over a 
|line something more than six hundred feet in length, the 
|ear telephone being used only as a receiving instrument. 
| The stiffness of the preparation from accidental drying 
and the proportionately great weight of the disk made it 

impossible to detect more than a single tone communicated 
from one ear to the other, but with a more fortunate 
preparation and better adjustment of the disks and mag- 
nets, better and possibly valuable results may be hoped for. 

The mouth-piece of the hand telephone may be compared 
to the external ear, the metal disk to the drum membrane, 
the air-chamber to the middle-ear cavity, the damping effect 
of the magnet to the traction of the tensor tympani muscle, 
and the induced current in the coil to the sentient apparatus. 
Beyond these grosser comparisons the analogy ceases. The 
principal coat of the dram membrane of the ear is composed 
of two layers of fibrous tissue; the fibers of the outer layer 
are arranged in a radiating, those of the inner layer ina 
circular direction. No single fibers extend either from the 
center to the periphery or follow the periphery of the mem- 
| brane, but cross and interlace, maintaining only these gen- 
eral directions. 

The result is a structure possessed of great elasticity and 
| strength; the same membrane which will transmit a complex 


tube. | sound wave of a high tone will bear the pressure of a column 
One important office of this tube is to insure the ventilation | _ ‘ 

of the middle ear, and to provide for the equal degree of 
atmospheric pressure on both sides of the drum membrane, 


*C. J. Blake, Perception of High Musical Tones. Transactions 


| American Otological Society, July, 1872. 


+C 
brana Tympani and Ossicles. 


|  $ The Use of the Membrana Tympani as a Phonautograph and Logo- 


Archives of Ophthalmology and Otology, 1875 
Weight in the Ossicula. 


| graph. 
§ Mechanical Vajue of the Distribution of 
Transactions American Otological Society, 1874 


C. H, Burnett, of Vibrations of the Mem- 


subject of the transmission of the human voice especially 
commands our interest; and since it is in this direction that 
the greatest practical benefit from the telephone has as yet 
been derived, I have made use of the human voice in prefer- 
ence to a musical instrument for illustration in the tests to 
be described. 

The sound chosen was that of the broad vowel sound a, at 
a pitch of 488 v. s., the repetition of the tone being insured 
as accuraiely as possible by comparison with a tuning-fork, 
giving a fundamental note of that pitch. The mechanical 
vibrations of the disks of both transmitting and receiving 
telephones, or more accurately the excursion of the centers 
of the disks, was measured in two ways, first by attaching 
a platinum wire to the center of the disk, the end of the 
wire being coiled in a gradually widening spiral, the base of 
which was glued to the center of the disk, ten centimeters 
in diameter, of a box telephone. The free end of the wire 
was sharpened to a point 0°01 millimeter in diameter, and 
bent downward at a right angle to come in contact with a 
plate of smoked glass, moving horizontally, at a right angle 
to the line of excursion of the disk, on a glass bed sup- 
| ported by brackets firmly screwed to the woodwork of the 
| telephone. 

The two telephones thus prepared were clamped in an up- 
right position, and connected by flexible wires. On singing 
into the mouth-piece of the telephone the platinum point re- 
corded the excursion of the disk upon the smoked glass, a 
slight movement of which presented a fresh surface for 
tracing. A larger number of tracings could thus be made 
upon one plate with the least danger of disturbing the ad- 
justment of the stylus. Platinum was chosen for the wire 
| on account of itsductility, and the arrangement of the coil 
at its base was made to insure as little individual motion as 
possible. 

The excursion of the transmitting telephone disk, without 
the magnet, was first recorded, the average of all the read- 
ings for the vowel a, 448 v. s., measured under the micro 
scope with micrometer eye-piece, being 02625 millimeter. 
| The magnet being means Ane the deflection of the center of 
the disk due to magnetic attraction was found to be 0:061 
| millimeter. As would be expected, a deflection of the plate 
, to this extent would produce a very appreciable difference 
in its excursion, and the average of the readings with the 
same tone under traction of the magnet was found to be 
only 0-190 millimeter, a difference in the length of the excur- 
sion of 0°0725 millimeter, or about 27°65 per cent. 


DELICACY OF THE TELEPHONE DISK MOVEMENT. 


In listening at the telephone we are conscious of a consid- 
erable loss in the volume of the sound; the loss is really 
greater than we might be led to expect from the evidence of 
our hearing, since the ear accommodates itself to the recep- 
tion of tones of slight intensity by the contraction of the 

| tensor tympani muscle, thus compensating, in a measure, 
| by an increase in its own power of transmission and percep- 
| tion. 

The movement of the receiving telephone disk, as recorded 
on the smoked glass, was so slight that a much larger num- 


* Experiments made with paper disks with the phonograph, especially 
when these are constructed upon principles suggested by the structur: 
and mode of vibration of the human membrana tympani, show that with 
such disks used for reproducing the sounds embossed upon the tinfoil 

| by a telephone disk, the overtones to which undue prominence is given by 
| the metallic disk are modified, and the voice reproduced with greater in- 
tensity and of a more natural quality. The paper or parchment disks 
may also be used in place of the ferrotype disk for emborsing, and an ex- 
amination of the tracing, as well as the reproduction of the voice, show= 
| that the overtones which give the quality of the voice are more accurately 


x 
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ber of tracings was made than with the transmitting disk, in 
order to allow for any accidental disturbances; the average 
of these different sets of tracings, however, was always 
within 0°02 millimeter. Controlling tests were then made 
with a micrometer screw connected with a delicate galvano- 
meter, the results gained being much more uniform, and 
confirming the previous measurements of the transmitting 
disk, while the average excursion of the receiving disk was 
determined at 0°0135 millimeter, a loss in motion of 92°9 per 
cent. between the two telephone disks.* 

In order to further exhibit the difference in the excursions 
of the disks, and test the vibrations in the air cavities 
beneath them, Kénig’s manometric flames were used; the 
cups of two hard rubber hand telephones were tapped, and 
short tubes inserted, making connection with two mano- 


metric flames; the telephones were connected by flexible | 


wires, and the vowel sounds sung into one of the telephones 
with the following results: The two flames were so arranged 
as to be reflected in the revolving mirror one above the 
other, the flame connected with the transmitting telephone 
being uppermost. On singing the vowels, 0, a, eand u, into 
the telephone, the upper line gave the characteristic tongues 
of flame, while the flame connected with the receiving tele- 
phone gave only a sinuous line, the elevations of which, one 
tenth as high as those of the upper line, corresponded to the 
marked elevations above. 

The size and form of the air chamber also exert an in- 
fluence upon the vibration of the telephone disk; if the 


chamber is tightly sealed, the excursion of the disk is di- | 


minished by the resistance of the compressed air beneath it, 
and the clearness of the tone transmitted may be increased 
by making an opening into the chamber,which may be com- 
pared to the opening of the Eustachian tube into the middle 
ear, as has been done by Mr. Watson. 

Another important element in the production of articulate 
speech, which has its influence upon the movements of 


the telephone disk and upon tke induced current, is the | 


force required for the production of the consonant sounds. 
Since a certain definite position of the articulating ap- 


paratus is required to produce each consonant sound, it | 


would be expected that the distribution of pneumatic pres- 


sure would be more or less constant for each consonant pro- | 


pounced independently. Ina paper read before the Royal 


Society, April 16, 1874, Mr. Barlow describes an ingenious | 


and valuable instrument constructed for the purpose of 
measuring the degree and distribution of the pneumatic 
pressure resulting from the production of articulated 
sounds. 

The diagrams accompanying the paper show the degree of 
precision with which the instrument fulfills the object for 
which it was designed, and show moreover a curve more or 
less characteristic for each consonant. The degree and dis- 
tribution of pressure thus indicated may for convenience be 
termed the logographic value of the consonant; as is further 
shown, the logographic value of any one sound is modified 
by combination with other sounds as in spoken words or 
sentences, so that in speaking against a membrane, a tele- 
phone disk for instance, we have not only the shorter excur- 
sions of the disk which correspond to the musical value of 
the tone, but also the larger excursion in response to the 
pneumatic pressure. That this larger excursion by changing 
the tension of the plate should exert an influence upon its 
vibration, and so upon the second telephone disk through 
the effect upon the induced current, is shown by tracings 
of consonant sounds made with a telephone disk, or more 
delicately with the membrana tympani phonautograph, the 
smoked glass plate being moved at different rates of speed. 
At a speed of five millimeters in the second, a curve is traced 
which represents the distribution of the pneumatic pressure 
in the production of aconsonant sound. Ata roel of five 
centimeters in the second, this curve is reproduced with the 
addition of the vibrations corresponding to the accompany- 


ing vowel sound and exhibiting the effect of the differing | 


pneumatic pressure upon these vibrations. For the sake of 
distinction this may be termed a phonauto-logographic 
curve. 

The approximation of the telephone disk to the magnet 
under this pneumatic pressure increases also the damping 
effect of the latter upon the disk, which may in a measure 
account for the greater difficulty in transmitting intelligibly 
by telephone consonant sounds having the highest logo- 
graphic value, that is, those which would produce the 
os excursion of the disk, such as the explodents 

The extent and duration of the depression of the trans- 
mitting telephone disk, corresponding to the pneumatic 
pressure accompanying the production of the consonant 
sounds, may also measured through the effect of the 
produced current upon the galvanometer. 

A hard rubber case hand telephone (resistance, seventy- 
five ohms) was connected by about forty feet of copper 
wire (resistance, 0°342 ohm) with a Thomson short coil re- 
tlecting galvanometer (resistance, 6°645 ohm), and the con- 
sonants sounded into the telephone with the mouth inclosed 
in the cup of the mouth-piece. 

T, the consonant sound of greatest logographic value, 
gave the greatest deflection, and was therefore taken as a 
standard, 

The following table gives the percentages of the measure- 
ments with the galvanometer: 


T, 100. C, 62. 
B, 53. 8, 40. 
P, 58. F, 365. 
D, 45. #4, 62. 
R, 19. 
G, 56. Z, 58. 
M, 9. 
N, 11. 


—representing fairly, but not accurately, the logographic 
value of the consonant sounds; the excursion with M and N 
being noticeably small, on account of the direction of pres- 


| THE THERMOPHONE. 


sure, not outward through the mouth, but backward in the 
naso-pharyngeal space and nasal cavity. 

A few tests made with a reflecting electrometer (resist- 
ance, 6 ohms) served to confirm very nearly the record 
above given, and, in addition, a perceptible broadening of 
the light spot thrown upon the scale was noticeable, with 
the accompanying vowel sound of the consonant. On sound- 
ing the consonant an octave higher, this broadening was 
nearly doubled. 


Vhen we consider the complex character of the waves 
resulting from the production of articulated sounds, and the 


of the same):—A, brass tube; B, C, membrane; D, reel with 
coil; M, microphone or telephone. Three disks of thin 
charcoal iron, one 5g in. in diameter, the other two of 8 ins. 
diameter, are varnished on both sides and glued together, 
the smaller disk between the larger two. A very thin reel is 
thus formed, and on it is wound a small coil of about five to 
ten yards only of silk-covered copper wire, No. 36.. ‘The 
reel is then glued on the center of the membrane of a tam- 
bourine, or a membrane stretched over one end of a brass 
tube, 4 ins. in length and 314 ins. diameter 

Another receiver is constructed as follows: A tube of 


loss in the excursions of the receiving disk, the wonder | tinned iron, T, 6 ins. long and % in. diameter, is soldered 
grows that this piece of metal can by its mechanical vibra- | in one point — all round) to the center of an ordinary 


tion reproduce so clearly and distinctly the delicate shades of telephone disk, 


quality of the human voice. 

That this should have been so perfectly accomplished is 
the result not of inspiration, but of laborious research, and 
the instrument of which we reap the benefit to-day is the 
product not merely of the genius, but of the patient and 
persistent labor of Alexander Graham Bell. 


By T. WiresENDANGER. 


| When the appearance of Bell’s telephone at the meeting 
|of the British Association in Plymouth created such uni- 
versal excitement and wonder, we were apt to think that this 
instrument would without delay be applied to general prac- 
| tical utility, and replace even the Morse telegraph instru- 
ment, its formidable rival, within a very short space of time. 
Experience tells us to-day that the telephone has made very 
little progress in winning public favor through practical 
utility. It has proved to produce sound of minimum intensity 
only, and as it is liable to frequent derangement, and there- 
fore wants constant attention, we fear that it will soon pass 
over to the long list of scientific toys. 

The deficiency in the intensity of the sound reproduced 
has been considered to be incidental to the character of mag- 
netic action, and it is for this reason that scientific men have 
frequently advised inventors to abandon the known princi- 
ples, and, if possible, to open a new route to progress in 


telephony. 

We have devoted a great amount of time and much effort | 
to this end, and here beg to submit the result of our en- | 
deavors in experimental research. In looking for a new | 
source of sound for the telephone we directed our attention | 
(a) to the sonorous vibrations produced by the expansion of | 
bodies under the influence of heat, and (}) to the production 
| of heat by means of the electric current. 


| 


| Whenever a quantity current from a battery or other source 
lof electricity is sent through a circuit consisting of two 
copper wires, to whose extremities are joined the terminals 


|of a bad conductor—say, a short piece of thin platinum 
| wire—the latter immediately becomes red-hot, and if the | 
|current be strong enough it fuses. Sulphide of copper is | 
| known to develop so much heat under these conditions as to | 
make an efficient electric fusee; gas carbon and other sub- 


fixed with a lid onastand. A coil, such 
as described above, or larger, is wound round the tube close 
to the disk. The disk and. tube prove to be an excellent 
resonator. We found it as delicate to sonorous vibrations 
as the acoustic telephone with the string kept tight. For 
a section of this instrument see Fig. 2 (A, B, C, G, wooden 
supports to disk, K coil, T tube). With this receiver we 
heard the tune of a musical box and speech reproduced with 
great fidelity, in quality as well as in pitch, and with con- 
siderable intensity. 

A tube of tinned iron, 4 ins. long and °g in. diameter, 
wound with a coil, such as described above, will also repro- 
duce telephonic sounds. 

These different receivers clearly demonstrate that neither 
magnet nor disk is an essential portion, but only an ac- 
cessory of a telephone receiver. This assertion is proved 
not only by the theory we expound, but also by the practical 
results of our experiments. 

Nevertheless, we must expect adverse criticism on our ex- 
planation of the action of these instruments. The principal 
theoretic argument to be brought against us will be that suc- 
cessions of changes in temperature, so infinitely rapid as to 
produce sound by the expansion of the bodies acted upon, are 
an impossibility. But exactly the same argument was used 
against the rapidity of magneto-electric changes until the 


| performance of Bell’s telephones practically overthrew the 


rash hypothesis. 

I would refer those who entertain any doubts to experi- 
mental verification, and ask them to wind one yard only of 
insulated wire, No. 36, round an ordinary steel spool of a 
sewing machine, and then to include that miniature coil, to- 
gether with a strong battery, in an electric circuit, and to 
make and break contact with great rapidity. The result 
thus obtained will be a stronger proof than any assertion we 
can make in writing. 

While engaged in practical research on these receivers we 
heard reports on Mr. Blythe’s and Mr. Hughes’ microphone 
receivers, and the principle of action of these instruments 
struck us as being exactly that on which we were experi- 
menting. The carbon, as an inferior conductor, offers a 
considerable resistance to the passage of the electric current, 


| its temperature is raised in degrees corresponding with the 


intensities of the currents passing, and it will expand by 
heat in degrees corresponding with the undulations of the 
current as varied or produced in the transmitter by a series 
of sonorous vibrations of different amplitudes. 

It is noticeable that we have not heard of any successful 
repetitions of Mr. Blythe’s experiment. The principle has 
evidently not been understood, and experimenters, instead of 
using quantity currents, probably employ the usual micro- 
phone batteries, which are exceedingly weak, and whose 
currents produce minimum effects only of the nature de- 
scribed. 

The principle we explain allows of many different applica- 
tions. We have produced a variety of receivers. None are 
so perfect as we could wish, nor even so efficient as a good 
‘* Bell’s telephone.” But no doubt the subject will be taken 
up by many experimenters, and we have a feeling of satis- 
faction in having discovered the principle, and experimental 
ly establishing the fact, that it is possible to reproduce sound 
by thermo-action through conversion of forces. A new 
route is thus opened to scientific research and to progress in 
telephony. 


COLOR VISION AMONG SAVAGES. 


Drs. MaGnvs AND Loxscnre, of the Ethnological 
Museum of Leipzig, are distributing a circular of inquiry in 
reference to the much-debated question as to the development 
of the sense of color in men. The object is to obtain data as 
to what degree uncivilized peoples perceive colors and distin- 

ish them by names after the manner of civilized nations. 


/stances of low conductivity show the same results. The | The circular contains a series of inquiries in German and 
resistance interposed by these bodies converts a portion of | English, along with a scale of colors, anda schedule in 
| the electric current into heat. which to record the replies to the various questions. The 
| As bodies are known to expand when subjected to a high | instructions are carefully drawn up, and Drs. Magnus and 
‘temperature, the platinum wire, or sulphide of copper, or | Loesche intend to distribute the circular by thousands; if the 


* As in the measurement of excursions so slight, the margin for error is 
a large one, a second series of tests becomes very necessary For this 
purpose a telephone was placed in circuit with one cell of a bichromate of 
potash battery and a delicate galvanometer. One pole of the battery was 
connected with the metallic disk of the telephone, the corresponding wire 
from the galvanometer being connected with the micrometer screw pass- 
ing threugh a wooden bridge placed across the face of the telephone disk. 
On turning the micrometer screw down to contact with the disk, the cir- 
cuit was completed and evidenced by the deviation of the galvanometer 
needle. This measurement being taken as the constant of the telephone 
disk, the screw was then raised, and the plate being set in vibration, the 
screw was slowly lowered until, at the limit of the exoursion of the disk in 
one direction, the contact was again established in a sufficient degree ta 
produce a deflection of the galvanometer, the djfferense between lat- 
ter measurement and the constant of the disk heing ene half of the exgur- 
sion of the disk, As (he micrometer sepow ta thoysand{ hes of a milli- 
meter, a considerable degree of deljcagy of mpasurement was ineyred, 
me constant of the telephone disk was takea for each observation, and 
the observations numerously repeated to insure accuracy, 


| gas carbon, etc., will, when thus heated, increase in length, 


instructions are strictly adhered to the result must beof great 


| width, and thickness (unlike soft iron or steel, which, under | value. Nature believes this circular to be only the first of 
the influence of electro-magnetism, only increases in one | the long series which Dr. Pechuél-Loesche is preparing with 


| dimension), and thereby produce a condensation in the sur- 
rounding air. When cooling, the wire contracts, and must 
cause a rarefaction in air to a corresponding degree. 

| If aseries of electric currents is sent in regular and rapid 
succession through a circuit containing such a substance, the 

| impulses imparted to the surrounding air by that substance 

| result in musical sound. 

While experimenting on this subject we employed an 

electro-magnet, the core of which consisted of a tabular 
piece of inferior iron, the coil of rather thin insulated cop- 
per wire (No. 26). Under the influence of strong currents, 
produced by the battery of our “‘ musical telephone,” we 
noticed with interest that the magnet had grown quite warm. 
Inferior iron is very intolerant of electro-magnetism, and 
that resistance it offers to electro-magnetic induction pro- 
duces heat. We therefore thought we had discovered a 
means of intensifying the effects above described by utilizing 
|as a source of heat not only the resistance offered by t 
‘conductors to the passage of the electric current, but also 
the resistance of iron or steel to electro-magnetic action, in- 
adequately termed coercive force. Direct electro-magnetic 
induction itself has been employed on our instruments to a 
limited extent only. The combined effects of these three 
kinds of impulses are manifested in what we vaguely term 
molecular motion. 

The bad conductors we interpose in the circuit in our in- 
struments are small coils of very thin insulated wire of Ger- 
man silver, platinum, or copper. But the sounds emitted by 
such coils are very faint indeed, and we had to devise means 
for intensifying them by impulses, The coils were placed 
between iron disks, or upon tubes of tinned iron in close 

| proximity to such disks, The sounds then produced acted 
on a resonating surface or cavity, By these means we suc- 
, ceeded jn conatructing efficient telephane receivers without 
the use of maguets proper, One of these instruments is of 
the following construction ;—(Fig, 1 represents a cross section 


i 


the intention of enlarging, in a systematic way, our ethno- 
logical knowledge, and especially to solve interesting , 


| chological problems regarding uncivilized tribes. 


Fthnological Museum of Leipzig has agreed to receive and 


| take care of all the materia] collected, which will be at the 


command of any scientific inquirers who may care to make 

use of it. Copies of the circular may be obtained by ap- 

plying to Dr. Pechuél-Loesche, Museum fiir Vélkerkunde, 
ipzig, Germany. 


Conpuction oF Heat ry Dry anv Morst Sors.—Prof. 
F. Haberlandt.—The author's conclusions are that the heat 
conductibility is greater in moist earth than indry. The 
effect of the greater conductibility at higher air temperatures 
is concealed by the greater evaporation from moist soils, the 
difference in temperature between moist and dry soils to the 
disadvantage of the latter being so much the greater the 
more heat is lost by evaporation, ¢. ¢., the higher the tem- 
perature of the air. At low atmospheric temperatures 
(+ 1° to-+ 8°) the better conductibility of the moist soil 
comes into play. The limit of temperature at which the ac- 
tion of the increased heat conduction equals the effect of the 
continuous cooling by evaporation is not alike for all kinds 
of soil. It is highest in sandy soils and lowest in moor soil. 
The differences of temperature between dry and wet soil are 
very trifling (up to 1°5°), and a wet soil can therefore scarcely 
be characterized as cold. 

The evaporation increases with the proportion of water in 
the soil, and is also very much increased by increased atmos- 
pheric heat, even in the absence of direct solar irradiation. 
Sand and arable soils, even after small additions of water, 
lose more by evaporation than an open water surface, 
behavior of moor soil is different, The quantity of water 
near the surface evaporates rapidly, and the process becomes 
slowey with increasing depth. 
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THE PARIS EXHIBITION.—VIEW IN THE ITALIAN SECTION. 


THE ITALIAN SECTION, PARIS EXHIBITION. _ | nice, by Paduzzi; a Slave, by Boninsegna; the Gamin, by | art, Italy presents innwmerable examples of her industrial 
Corbellini. works: artistic jewelry; precious mosaics ; Venetian glass 

A vistr to the Italian Section satisfies the spectator at once Conspicuous among all the works is a magnificent statue | ware; ceramics; ingenious mechanisms; instruments of sci- 
that the artistic spirit still dwells in that beautiful country, of the immortal Edward Jenner, by Monteverde. The great| ence and precision; furniture of elegant styles and most 


‘; always the home of art discoverer of vaccination is represented in the act of verify-| beautiful inlaid finish. : 
Among the exhibits of sculpture are a magnificent bust) ing the art of inoculation by its application upon the arm) The Italian Section is most extensively visited, and 
in bronze of King Humbert L, by Tabacchi; a statue of of his own son worthily so. There is hardly any one department of the 


Sappho, by Madame Maraini; of Rienzi, by Borghi; a Bere-| Besides these aud other splendidly executed specimens of | Exhibition that is more full of objects of interest. 


— 
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THE PONSARD FURNACE. 


In the French Machinery Hall, Class 50, may be seen a 
specimen of Ponsard’s Regenerator, a model of furnace for 
iron welding, and a model of Ponsard’s Forno-Convertisseur. 
The Ponsard furnace consists essentially of (1)a gas genera- 
tor, in which the combustible in a solid state undergoes an 
incomplete combustion, and is transformed into combustible 
rases; (2) a recuperator heated by the waste gases of com- 
bustion and placed below the furnace proper; and (3) a com- 
bustion chamber where the gases of the generator undergo 
complete combustion with the heated air which comes from 
the recuperator. 


As regards the ‘‘ gasogen,” or generator, it | ters. 


cape of gas. These superheated gasogens are often ‘‘ blown” 
by means of steam jets or injectors. Messrs. Wm. Sellers & 
| Co., of Philadelphia, say that Ponsard’s grateless gasogen 
| works admirably with Pennsylvania anthracite coal at the 
Edge-Moor lronworks. 

The recuperator is a hot-air apparatus, composed of hollow 
or of solid refractory bricks, in which the heating is sys- 
tematic. The waste gases of the hearth come in above, de- 
seend through the compartments, and escape through the 
chimney, either directly or after having passed through the 
flues of a steam boiler placed conveniently. The cold air, on 
the contrary, enters below by orifices provided with regis- 

It rises in the intermediate compartments, gradually 


THE PONSARD FURNACE. 


aries with the nature of the combustible to be employed. | 
Some have a grate with cold draught, and some are without | 
grate and fed by hot air from the recuperator, these being | 
called superheated gasogens. The first, long used, are anal- 
ogous to the Siemens generators, but they have always a 
lower grate, nearly horizontal, on which the fuel bed varies 
in thickness with its physical nature or with its composition. 
The upper part is generally at the ground level, and has one 
or more boxes by which the fuel is fed in. There are holes 
permitting inspection of the interior and also of poking and | 
slicing. Each gasogen has a refractory regulator governing | 
the gas consumption and intercepting at will the communi- 
cation with the furnace. The superheated gasogens are al- | 
together different. The hot-air draught prevents the em- 
ployment of a grate, which would be rapidly destroyed. 
They are hence chambers, smaller above than below, so that 
the fuel can take its natural shaped heap in the middle, and | 
not interfere with the passages for the arrival of air and es- 
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becoming heated, and escapes (after having touched the sides 
of the hottest passages) to be used in the combustion cham- 
ber. The hot burned gases issuing from the hearth circulate 
in a series of intervals, ); the airto be heated passes through 
another series, ¢, so that each vertical air passage is between 
two similar smoke chambers, and vice versa, as shown in the 
cuts. 

In the most ordinary arrangement all the cells have brick 
walls, mostly hollow, forming projections at various heights, 
so as to increase the heating surface and delay the passage 
of the fluids. The bricks are placed so that their expansion 
and contraction cannot affect the chamber walls. To make 
the vertical joints perfectly tight, each brick has a rib of 30 
millimeters by 4 millimeters, so that there is a hollow left for 
the mortar to fill as a lute joint. There is no danger of ex- 
plosion of gas. The duration of a recuperator varies accord- 
ing to its applications. For welding hearths, about a year 
is a fair average. For the glass bearths at Blanzy, the sea- 
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son of ten months requires no renewals. The recuperator 


2355 


has 10 meters square of heating surface for each cubic meter 
of its volume, and the air reaches a temperature of 900° to 
1,000° C. (say 1,650° to 1,825° F.). 

The combustion chamber, which Mr. Ponsard calls the 
laboratory, is on a higher level than the generator and the 
recuperator; the air thus reaches it somewhat under press- 
ure, and without needing the employment of a blower. The 
great importance of facility in varying the nature of the 
flame at will, that is to say to combine the gas and air in the 
best proportions for the work to be done, is well known. 
For this it is desirable that the gaseous fuel and the air shall 
be of nearly the same density and temperature. 

The’Ponsard furnace is continuous ; the fuel gases and the 
air arrive at the hearth at about the temperature of their for- 
mation, without being cooled, and without deposits of hy- 
drocarbons or tar. 

As results of the employment of the device we are given 
the following figures: 

Medium Mili Furnaces at the Pont U Evcque Forges.—The 
furnace is charged every twelve hours with 8 to 10 tons of 
piled iron, in nine to ten charges, for which the gas producer 
consumes about 2,000 kilos of coal. — Since work was started 
in 1874, the quantity of iron put into the mill for every 1,060 
kilos of rolled iron turned out has remained between 1,082 


{and 1,090 (general annual average); the saving of iron waste 
jamounting to about 40 kilos (nearly 90 lbs.) per ton, ecm- 
| pared with the ordinary furnaces which the Ponsaid fur- 


naces have replaced. he quantity of coal consumed (gene- 
ral annual average), including stoppsges and relightings, is 
about 300 kilos (nearly 6 cwts.) per ton of rolled iron. This 
amount would be still less if the working were continuous, 
for the crisis in the iron trade necessitated whole days of 
stoppage every week, during which the gas-producer was 
kept going with fuel. These two furnaces cost together 
20,500 fr. (£820), not including the steam boiler. 

Fusion of Spiegeleisen, Bessemer Works at Terrenoire and 
Bességes.—The following figures were given several years 
ago: One furnace serves a Bessemer work of four convert- 
ers, twenty-two to twenty five meltings of 490 to 450 kilos 
each (about 8 to 9 cwts.) of spiegel in twenty-four hours. The 
charge of cold spiegel, melting and pouring, last together 
thirty to thirty-five minutes. The gas-producer consumes 
100 kilos (nearly 2 cwts.) of coal per hour, and during the 
intervals between the operations of the converters the furnace 
is heated as when working. The cost of melting in the Pon- 


| sard furnace is 10 frs. less per ton of spiegel than in the 


cupolas. In addition to this saving there is the advantage 
of knowing exactly the quantity of manganese or spiegel in- 
troduced into the converter, because in the Ponsard furnace 
the loss of manganese is most insignificant; it never exceeds 
a half unit out of twelve of the manganese contained, while 
in the ordinary reverberatory furnaces the loss is from 3 to 
5 units, and in the cupolas 24 to 3°2 units on the same 
quantity of 11 to 12. 

Manufacture of Bottle-glass.—(Open-hearth Furnaces at 
Blanzy.)—The first of these furnaces was constructed in 1872 
and afterwards transformed, the second was constructed in 
1875. The following figures have been given by Mr. Videau, 
director of the glass works in October, 1876, for the last 
working year of about ten months of one of the ten-door 
furnaces, They worked from ten to eleven hours a day and 
manufactured 5,500 to 6,000 bottles per furnace, The con- 
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sumption of coal, containing 20 to 30 per cent. of cinders, 
has only been from 50 to 70 hectoliters by the Ponsard fur 
nace, not including the preparatory heating (friftage), which 
is done separately and requires 10 hectoliters. The pot-fur 
nieces in the same department (Saone-et-Loire) with only 
ei ht doors, and which can only be worked eight to ten 
hours, burn 100 to 110 hectoliters per day, including the 
preparatory heating of mercantile coal containing from 12 to 
16 per cent. of cinders. During this period of ten months, 
only one Ponsard regenerator has been employed, and it was 
not necessary to have recourse to the spare regenerator. The 
economy realized compared with the ordinary furnaces is, 
consequently, very considerable. 

It appears from observations made on different apparatus 
which have been a long time in work, that the saving effected 
by the Ponsard furnaces has, compared to the ordinary fur- 
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It is a modified Ten Brink box. The place of the ordinary 
fire brick arch is occupied by an inclined mid-feather or wa- 
ter chamber, the steam from which is discharged through 
two large curved tubes. We find it very difficult to believe 
that this device is in any way superior to the English brick 
arch. 
box; and we are inclined to think that the plates of the mid- 
feather will probably burn out rapidly. Even though this 
is not the case, the efficiency of this arrangement as a smoke 
consumer is doubtful. One of the great advantages of the 
brick arch is that it becomes intensely heated and protects 
the products of combustion rolling up along it from the lead- 
ing end of the grate, from the cool boiler plates. The intro- 
duction of a comparatively cold mid-feather just in the cen- 
ter of the flame space in the fire-box must have the opposite 
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It obviously materially increases the cost of the fire- | 


| end of 1876 was 184,002 miles. 
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der, and a peculiar arrangement of curved or countersunk 
buffers has been adopted, apparently with the intention of 
giving steadiness for going round curves.— The Engineer. 


RAILWAY STATISTICS. 


THE Economiste Francaise has recently published statistics, 
showing that the total. length of railways in the world at the 
Of these Europe possessed 
89,430 miles: America, 83,420 miles; Asia, 7,689 miles; Aus- 
tralia, 1,924 miles; and Africa, 1,519 miles. The United 
States are credited with 74,095, Germany 17.181, Great Brit- 
ain 16,794, France 13,492, Russia 11,555, Austria 10,852, 
Italy 4,815, and Turkey 960 miles. The railway sysiem in 
India is given 6,527 miles, Canada 4,200, the Argentine Re- 


effect; and it is more than doubtful if the small additional | public 990, Peru 970, Egypt 975, and Brazil 836 miles. It. 
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THE PARIS EXHIBITION—EIGHT-COUPLED GOODS LOCOMOTIVE, PARIS AND ORLEANS RAILWAY. 


naces, varied from 30 to 70 per cent. 
the heat contained in the waste flames leads theoretically to 
a saving of about 20 per cent. when the air is alone heated, 
and to a saving of 30 per cent. when there is double regene 
ration by the gas-producer fed by hot air. In addition there 
are other important economical advantages to be considered, 
which result principally from the diminution of waste caused 
by the great rapidity in heating obtained by the highest tem- 
perature which has been realized in the gas furnace. 

The facility with which the nature of the flame can be reg- 
ulated to suit the nature of the matters treated leads to a great 
diminution of waste in the furnace of these matters. It is 
sufficient to remember that for iron welding the Ponsard fur 
naces economize about 40 kilos (nearly 90 Ibs.) of iron per 
ton, which amounts to a saving of 100 frs. per day in a fur- 
nace of medium production. In melting spiegeleisen the 
diminution of waste in the furnace is very considerable, as 
proved by the figures quoted above for the Terrenoire and 
Bességer furnaces, 

The cost of fitting up a Ponsard furnace is more than one 
half less than for a corresponding Siemens furnace. In ad- 
dition it has this advantage, that it can be employed for pro- 
ducing steam by utilizing the burnt gases which are still hot 
when they leave the regenerator. With Field’s or Belleville’s 
steam boiler adapted to the Ponsard furnace, 2 kilos of steam 
can be produced for every kilo of coal burnt in the gas-pro- 
ducer. —Iron. 


LOCOMOTIVE ENGINES AT THE PARIS 
EXHIBITION. 


Tue distinguishing feature of the goods locomotives ex- | 
hibited at Paris by French builders is their great hauling | 
The engine which we illustrate may be taken as a | 


rower 
ee of a class which enjoys much favor on French railways. 
It was built, and is exhibited by MM. Claparede et Cie., of 
Paris, for the Paris and Orleans Railway. It is an eight- 
coupled engine, with overhanging fire-box and smoke-box, 
and the flush boiler, cylinders, and valve-chests are all cased 
entirely ia sheet brass, the effect produced being more strik- 
ing than agreeable to English eyes. The principal dimen- 
sions of the engine are as set forth in the accompanying 


table: 
Diameter of wheels............. .. 4ft. 3 ins. 
Diameter of cylinders. ............. 20°47 ins. 
Length of stroke ........ 
Heating surface in fire-box......... 124 square feet. 
Heating surface in tubes........... 2088 square feet. 
Total heating surface....... «++ee+- 23212 square feet. 
Grate surface 3 
Weight of engine in working order— 
12°400 tons. 
... 13°025 tons, 
Fourth axle....... 11°425 tons. 
13 ft. 3 ins. 
Length over all 31 fi. 3 ins. 
“ boiler and smoke-box, 26 ft. 3 ins. 


Distance from center to center of 

axles 
Length of connecting-rod ......... 8 ft. 4 ins. 
Height from rail to top of chimney, 15 ft, 9 ins. 


The most noteworthy feature about the boiler is the fire 


box, an enlarged section of which will be found above, | 


The recuperation of | heating surface gained is worth consideration. 


Such mid- 
feathers have been tried thoroughly in this country, and 
they have been given up on all English lines save the South- 
western, 

The link motion is of the fixed box type, worked by 
a screw and hand wheel, the long bar from the screw to 
the rocking shaft arm being steadied by roller guides. The 
eccentrics are outside, and at an enormous distance from 
the inside frame. The hanging links of the motion are hung 
from subsidiary side frames or brackets spanning the upper 
portion of the second pair of wheels, and secured to the 
inside frames as shown. The piston rods are prolonged 
through the front ends of the cylinders, and work in brass 
tubes to keep them from injury. The trailing springs are 
above and outside the frames, all the others being inside 
them; and the springs of the driving and trailing wheels 
are coupled by an equalizing arrangement which will be 
readily understood from our engraving. On the driving 
axle are two eccentrics, which work two pumps, which 
have one delivery pipe entering the boiler at the right side. 
An injector is fitted vertically on the foot-plate, and supplies 
the boiler through a feed pipe on the left-hand side. 


| are thus two pumps and one injector. 


Messrs. Claparede state that the engine will perform the 
following duty: 


Goods Passenger 
Goods Trains. Trains, Train, 
mixed, mixed. 
Speed in Miles, | 
Miles. | Miles. Miles. |MYles. Miles. Miles. 
| 13 16 19 | 22 25 28 


Train taken up in- Tons.’ Tons. Tons., Tons.| Tons. Tons. 
cline of 925 840, 755 | — 


“ 400| 30; — | — | — 
‘ 140 140 130/ 120 110 100 


| “ 215! 205 185 
| 
| 


| It will be seen that it is only proposed to use this class 
|of engine for passenger trains when abnormal inclinations 
| have to be surmounted. The engine shown is beyond ques- 
| tion one of the most powerful locomotives ever built. Its 
tractive force is, as nearly as may be, 200 Ibs. for every pound 
| average cylinder pressure. The boiler pressure is 120 lbs. 
on the square inch, and it is quite possible that an average 
pressure of 90 ibs. might be maintained throughout the 
| stroke, which would give a gross tractive effort of 18,000 Ibs., 
lor say, 8 tons in round numbers, or just one-sixth of the 
weight of the engine; so that large as the cylinders, and 
| small as the wheels are, the engine is, no doubt, quite capa- 
| ble of utilizing all the power the steam can exert, as far as 
| adhesion is concerned. 
The wheels have been carefully provided with balance 
weights, one-half of the driving wheels and one-third of the 
second pair being solid. 
| The foot-plate is roomy, but on the back of the fire-box 
have been fixed as many fittings as it was possible to put on, 
The contrast between this and most English engines in this 
respect is very remarkable, 

A rocking draw-bar is used to couple the engine and ten 


here | 


' 


is calculated that at the end of 187! the capital invested in 
the European railways amounted to $10,386,000,000, and in 
those in America and other parts of the world, $5,927,500,- 
000, making a total of $16,313,500,000. The European rail- 
ways are credited with the possession of 42,000 locomotives, 
90,000 passenger coaches, and 900,000 freight cars, in which 
were conveyed during 1876 no less than 1,140,000,000 pas- 
sengers and 5,400,000,000 tons of freight. 

Scarcely one-ninth of the existing railway mileage of the 
world is worked by the State, and of this small proportion 
fully one-half is to be found in Germany. 

According to Prof. Bodio, Chief of the Italian General 
Statistical Office, State management is everywhere more 
costly than private management. Thus, the working ex- 
penses of the State lines are, in Belgium, 72°95 per cent. of 
the gross receipts, against 61°15 percent. of the private com- 
panies; 75°50 per cent. in Prussia, against 66°40; and in the 
rest of Germany, 66°30, against 58°18. 


ACCIDENTS FROM MACHINERY. 


Tue French Government has upon several occasions since 
the alteration of the laws regulating the use of steam ma- 
chines published statistics of the accidents which have been 
caused by them each year. The returns, very carefully pre- 
| pared, like all the statistical work done by the French Gov- 
ernment, but not brought down to date, deal with the four 
years between 1873 and 1876 inclusive; and from them it 
appears that there were 123 accidents (30 in 1873, 32 in 1874, 
24 in 1875, and 35 in 1876), which resulted inthe death of 
145 persons, 193 other being more or less severely injured. 
Most of the severe accidents were due to the use of boilers 
| which had no inner grate. Only three accidents were caused 
by the explosion of the boilers of railway engines, and in 
neither of these cases was there any loss of life. It is worthy 
of note that there are fewer accidents in the very large fac- 
tories than in the second and third rate establishments, 
though when they do happen they have more disastrous re- 
| sults than any of the others, because of the number of people 
employed. At least one-fifth of the accidents have been 
due to the want of water in the boiler; but in many cases it 
has been impossible to speak positively as to the cause. Of 
the 145 fatal cases, 14 are set down to defects of construc 
tion, 3 to the bad quality of the metal, 27 to excessive wear, 
23 to corrosion of the sides of the boiler, 3 to over-pressure, 
23 to the want of water, 14 to the carelessness of the stoker, 
and 6 to insufficient cleaning. The number of these acci- 
dents might, by increased care : nd watchfulness, be reduced; 
but the returns vary little from one year to another, and as 
upward of 40,000 steam machines are at work, the bill of 
mortality is not so heavy as it is in some other countries. 


THE DISTRIBUTION OF LABOR. 


IN his testimony before the Labor Committee, Mr. John J. 
Henchman, a retired merchant resident of Brooklyn, ex- 
hibited several tabulated statements to prove that the coun- 
try had been making too much of certain commodities and 
too little of others. Comparing the statistics of the leading 
farm products from 1850 to 1870, he showed that from 1850 
to 1860 there were only three articles—rice, sugar, and home 
productions—which were decreased in amount of produc- 
tion. There were five articles which showed a loss relative 
to the increase of population, namely: sheep, swine, oats, 
rice, and wool. During the period from 1560 to 1870 there 
were eighteen articles which showed a loss in gross produc 
tion, and twenty-four which lost relatively to population 
In this decrease were included cheese, butter, market gar 
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dening, home-made products, neat cattle, swine, mules, rye, 
corn, rice, tobacco, and cotton. Mr. Henchman argued that 
these statistics showed that labor had been attracted from 
the farms into manufactories, and that this change was 
detrimental to the country. Food was the first thing neces- 
sarv toa country, in his opinion, next clothing, and finally 
shelter. Labor had been unequally distributed among the 
occupations, and distress had naturally followed. But the 
amount of distress had been exaggerated. The percentage 
of suffering among the laboring classes, as a whole, was 
small. The remedy for the distress was the return to the 
farms of those who left them to go into manufactories. 

The force of Mr. Henchman’s argument was weakened by 
the lack of statistics for the period since 1870. During these 
years the gain in the amount of products mentioned has 
been, according to the report of the Bureau of Statistics, 
from thirty to ninety-five per cent. In most manufacturing 
industries the gain has been almost, if not quite, as marked. 
The men who most needed to ‘‘ return to the farms” were 
rather the unskilled wielders of pick and shovel than the 
factory hands and skilled artisans. 


RECENT TRIALS OF PROJECTILES AND AR- 
MORED TARGETS. 


In the account of the programme of experiments carried 
out at Shoeburyness on July 24, 1878, we notice the fact that 
one of Whitworth’s shot and one of Cammell’s had been 
tired against 12-inch iron plates in course of the competitive 
trial still in progress. Without being able to give a de- 
tailed account of what has taken place, we may instance 
certain results of peculiar interest occurring during the trials. 
It has been long thought that armor had arrived at a thick- 


Fig. 


ness which rendered shell ineffectual, the resistance of the 
iron being sufficient to explode the bursting charge before 
the shell had penetrated sufticiently deep to enable the flash 
to reach the backing. Consequently, the only effect of the 
bursting charge is to break up the projectile before it has 
delivered its full blow upon the armor. It has, therefore, 
been considered by many authorities that the day for chilled 
shell has gone by, and that shot were the only projectile 
likely to be used for the future. Clearly, if shells 
are to be effectual, every means must be adopted to detain 
the explosion and keep the shell intact, if possible, longer 
than has hitherto been. Obviously, a shell which has 


greater power to resist setting up offers the best promise of | 


success. The service shells generally split more or less in 
penetration into deep armor, and although the pieces con- 
tinue their course nearly in their proper relative positions, 
so that the projectile may almost be said not to come asunder 
until through the armor, it can hardly be questioned that a 
bursting charge would be much more likely to be exploded 
under such conditions than in a shell that retained its form 
in all its integrity without any splitting or cracking. 

It was to be expected, therefore, that trials would be made 
of Sir J. Whitworth’s competitive projectiles, which had 
already shown such wonderful powers in this respect. 


Figs. 
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1 and 2 show the effect of a Whitworth shell fired with aj| shot against a 12-inch plate of larger size—vide Fig. 3. It 
i g 


bursting charge of 4 lbs. 2 ozs. at a similar 12-inch plate, | struck it low down, driving the bottom of the target in 


with the same charge as was used throughout the trials, 
when the projectile of this description fired as shot pene- 
trated the plate almost without injury to itself. 


| 
It will be| was not complete. 


front of it so as to capsize the entire plate on to itself. The 


shot was scarcely set up—vide Fig. 5—but the penetration 


Fig. 3 shows the back of the target. 


seen by Fig. 2, which shows the back of the plate, that the | The striking velocity was found to be only 1,440 feet, which 
projectile did not completely penetrate, the action of the | may be a sufficient reason for the shot not having pene- 


bursting charge in all probability interfering with its pene- | trated deeper. 
The explosion failed to break up the body of the | four blows; it was, however, thought advisable to put up a 


tration. 


The plate had been constructed to receive 


shell, only blowing the base plug out to the rear in so true | small target for the round with the Cammell cast steel shot. 
a line as to strike the breast of the gun carriage of the gun | This struck with a velocity of 1,445 feet only; complete 


from which the shell was fired, 
quoted as if it was unsatisfactory. Certainly it may be 
admitted that a shell behaving precisely in this way in ac- 
tion would probably do less damage than a similar one fired 
without bursting charge, that is, if we are correct in con- 
sidering that the outward pressure of the charge upon the 
sides of the projectile interfered with its penetration. 
Looked at, however, with a view io development in the de- 
sired direction, the result was most striking. Metal 
which had such powers of holding together must offer the 
best prospect of deep penetration before exploding, and the 
fact that this particular shell did not break up when so 


deeply embedded in 12 inches of iron, does not prove that 
it would not do so in sandwich targets, or that larger shells 
Gun- 


might not do so, even when in much thicker armor, 
cotton is now being tried with these projectiles. 


This result bas been | penetration was obtained, but the plate was a weak one, 


having been tired at before, and injury having been effected 
over part of the plate actually struck now—vide Fig. 4, 
which shows the back—the target having fallen over on its 


| face under the blow of impact.—7he Engineer. 


LANCASTER’S CONTINUOUS KILN. 


Tus kiln, for burning bricks, tiles, pipes, lime, etc., is 
attracting some attention at the present time, principally 
from the undoubted saving it effects in fuel, and the facili- 
ties afforded for partial firing. The construction is shown 
in the plan given. It will be seen that the chambers are ar- 
ranged in parallel lines, connected with each other by curved 
chambers at one end, the other end being left open and suf- 
ficient space or passage left between the rows or chambers, 


y/ / 


\\ 


LANCASTER’S CONTINUOUS KILN, 


A still more notable experiment, however, took place. 


A |}sothat the materials are more readily conveyed from the 


projectile was fired at a steel-fronted iron plate which it; machines or drying shed to each chamber in succession, 


failed to penetrate. 


An additional front plate of wrought without coming in contact with the persons engaged in dis- 


iron was then laid on, when a chilled projectile, similar to| charging the materials from the outside, thereby giving 
that which had failed to penetrate the steel-fronted plate, | greater facility for the supply and removal of the articles 


penetrated the same structure when the wrought iron plate | to and from the kilns. 
The only explanation that suggests | are thrown over the space between the two rows of kilns, 


was added on the front. 


Arches of brick or other materials 


itself is that the projectile, which might break outward on | at a sufficient height to allow the persons engaged in charg- 
being suddenly checked by impact on hard steel, is able to | iag the kilns to work conveniently, and in the arches open- 


cleave its way through the iron front plate, which then holds | ings are left for admitting light and air. 
Captain English, R.E., | quire to be well built to support and counteract the outside 


it together as it falls on the steel. 


phtely through it. This was tried, and the projectile so 


then made an admirable suggestion, namely, that a chilled | battered walls of the two rows of kilns. 
projectile should have a wrought iron cap put on its nose, | flue is provided under the kiln floor, which excludes all 
which cap might be made to open outward, and hold like| chance of external cold air entering and checking the 
a thimble round the shot till the latter had passed com-| draught. 


These arches re- 


A large central 


The branch flues are also large, and so constructed that 


| supported passed through the steel-fronted plate precisely as| they give greater facility for steaming the materials, espe- 


its predecessor had done when the wrought iron plate had | cially in the curved chambers. 


been added in front. Wrought iron caps on our projectiles 
would bea very simple means of disposing of compound 
plates. This is, of course, a matter demanding further in- 
vestigation. 

On the 24th July, a Whitworth projectile was fired as 


Extra steaming flues are ar- 
ranged for the external part of the two return chambers, 
which is a great advantage, so that the steamis more rapidly 
and easily carried away. In the top of all the chambers suf- 
ficient openings are arranged to admit fuel for the burning 
of the materials, and the dampers to the several flues are 
all worked from the top of the kiln, which enables the per- 
son in charge to attend to them without leaving his post to 
go below, except when he requires to turn the heat from one 
row of chambers to the other; he will then require to go 
down to the outside to regulate the end dampers. Five or 
more chambers can be built and worked at a considerable 
saving without completing the full set, the only disadvan- 
tage arising being the necessity to recommence firing at the 
last kiln each time, until the full set is complete. This will 
be a great advantage to small capitalists, who can thus ex- 
tend their kiln room to meet their requirements.—Building 
News. 


DUEBERG’S BRICK KILNS. 


Two systems of continuous kilns for burning bricks, tiles, 
ete., have come into practical use—the French system of 
Colas, also known as that of Borie; and the German system 
of Hoffmann, the well-known annular kiln or Ringoven. The 
principle of the kilns of Colas, Borie, and their imitators 
consists in placing the air-dried bricks on small railway trucks 
forming along train. This is slowly moved through an 
arched chamber, provided in its center with fixed fireplaces 
for burning the bricks; the fire in these kilns is stationary, 
while the bricks are moved forward. The principle of the 
Hoffmann kiln is just the reverse; here the bricks are stacked 
in an annular burning chamber and remain stationary while 
the fire travels through them, leaving burnt bricks in the 
rear and advancing into and among the green bricks. The 
annular shape of the burning chamber allows a continuous 
operation of the kiln, the fire progressing in the circuit 
without interruption, while the burnt bricks behind the 
fire are continually replaced by green bricks. The first- 
named system is also worked continuously, the train being 
supplied in the rear with trucks containing green bricks, at 
the same rate as trucks with burnt bricks are withdrawn in 
the front. 

The first-named system, patented a number of years ago in 
France by M. Colas, was first carried into practice in the 
year 1854, by MM. Paul Borie et Cie., at Commercy, 
where they had erected a kiln, in which perforated bricks and 
tiles were burned. Similar kilns have since then been con- 
structed and used, with more or less success, by many others; 
for instance, in Germany by Herr Otto Bock, of Brunswick; 
in France by M. Curot fils, of Abondant, Eure et Loire, ete. 
Lately Messrs. John Foster and Charles James Foster, of 
Normanton, Yorkshire, have obtained a patent in this coun- 
try for a similar kiln. All kilns of this kind, however, com- 
pared with the kilns of the said second system of Hoffmann, 
have met with little success, much objection against them 
having arisen from frequent interruptions in their opera- 
tion, caused by the fact that a long train of loaded trucks 
cannot be moved continuously through a fire in an arched 
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chamber, with sufficient certainty. A brick, accidentally 
falling from a truck, or a piece of coal or cinder getting in 
between a truck and the kiln wall, will stop the whole train. 
The principal advantage of these kilns, the saving of labor 
on account of less handling of the bricks, is more than par 


alyzed by the frequent os in the operations of the | 


kiln just referred to. Besides this, it has been found 
very difficult to keep the joints air tight between the 
trneks and kiln walls, as well as those between the trucks 
themselves, while these are in motion, and for this reason it is 
almost impossible properly to protect against the fire their 
axles and axle-boxes. 

The kiln shown in the accompanying illustrations, the 
invention of Herr H. Dueberg, of Berlin, Germany, is prob- 
ably free from these objections, while it combines the advan 
tages of the Hoffmann system of annular kilns, viz., saving 
in fuel, uniformity in burning, and certainty in working, 
with the saving of labor obtained by the kilns of Colas, Bo- 
rie, ete. These objects are obtained by constructing an an 
nular kiln with a movable floor, which consists of a series of 
sections or platforms. These platforms are supported by 
wheels and axles, which run on a railway track extending 
all along the floor of the burning chamber; the platforms, 


therefore, are railway trucks, similar to those used in the | 
The princi- | 
pal difference, and at the same time the principal advantage | 


kilns of Colas and Borie, but larger than these 


offered by Dueberg’s kiln, compared with those of Colas and 
Borie, is that the platform trucks are not moved during the 
burning of the bricks On the contrary, they are at rest 
during the entire process of burning, while the fire is ad 
vancing through the bricks, in the same manner as it does in 
the Hoffmann kiln. The fuel is dropped into and among the 
bricks to be burnt from above, through small holes in the 
arch of the burning chamber. 


DUEBERG’S 


The trucks, after being loaded with green bricks, are run 
into the kiln one by one, each close up against the preceding 


one; the back of each truck is coated with clay before the | 


next truck is pushed in, and thus the joint is made air tight. 
The two sides of the platforms parallel to the wall of the 
burning chamber are made air-tight by filling the joints be- 
tween the platforms and the kiln walls with sand, after a 
truck loaded with green bricks has been run into the kiln, 
close up against the platform of the preceding truck. There 
is no danger of the joints between the platforms and the kiln 
walls, as well as of those between the platforms themselves, 
not remaining air-tight during the process of burning, be- 
cause everything is then at rest. On the other hand the 
working of the kiln cannot be interfered with, as has been 
the case with the kilns of Colas, Borie, and their imitators, 
by accident, such as from falling bricks or cinders, which 
constitute the principal objections to the more general use 
of the above kilns. In Dueberg’s kiln the trucks are not 
moved until the bricks are completely burnt, and sufficiently 
cooled down to be removed, when the trucks are drawn out 
one by one; they are, therefore, never moved all at the same 
time; and, moreover, the trucks are never moved while still 
hot, but only when cold. Inthe kilns of Colas and Borie, 
all the trucks must be moved at once, and while a portion of 
them is passing through the fire, their axles being heated and 


no lubrication possible. In Dueberg’s kiln the axles of each | 


truck may be lubricated before the same is drawn out of the 
kilns, as they are then quite cold. For these reasons the 
trucks of this kiln may be made much larger than those of 
the kilns of Colas and Borie, and consequently the area of 
the burning chamber may also be made much larger than 
that of the said other kilns. It is evident that one truck con 
taining 5,000 bricks can be moved much easier than a train 


| of about one-fourth of which trucks are almost red hot. 
| Otto Bock, the builder of the Borie kilns in Germany, had 
to use steam engines and hydraulic pumps for moving his 
long line of trucks through the fire, and has thereby fre- 
| quently injured the trucks. Dueberg’s kiln requires no 
engine for moving the tracks, but only a crab which is 
| placed in front of the doorway of the burning chamber when 
the trucks are to be drawn by hand, one truck after the other. 
It is evident that the labor in setting as well as in drawing the 
bricks is much easier in this kiln than in that of Hoffmann; 
| the laborers are not compelled to work in the hot, dusty 
| atmosphere of the burning chamber, which is very objection- 
able in all other arched kilns. In setting the bricks for 
burning, as well as in removing them from the kiln, they 
are only handled once, while with other kilns they are in 
eac' case handled twice, first put on a wheelbarrow, and 
then taken off again and stacked 

Dueberg’s kiln may be built for continuous as well as for 
periodical operation. The accompanying illustration repre- 
sents a kiln for continuous operation, with four burning 
chambers. The kiln may be built on an oblong plan, as 
well as on a square.— The Hngineer 


THE TEMPLE OF JERUSALEM. 


lem as rebuilt by Herod, from a drawing by Mr. Fergusson, 
sent by him to the recent exhibition of the Royal Academy 
A greatly reduced copy of the same drawing formed the 
frontispiece of his work on the ‘‘ Temples of the Jews,” to 
which the reader is referred, as there the data on which the 
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| earliest times for the lining of shafts, and 
WE give opposite a restoration of the Temple of Jerusa- | century walling was made use of in levels and adits; for ex- 


Herr pey and the destruction of the city by Titus, and the details 


of that style are the only ones that are or can be employed 
in any attempt to restore the Temple of Herod. They cer 
tainly are not such as modern taste can approve of, nor such 
as previous attempts at restoration would lead us to expect 
but they are the only ones that can be adopted in any design 
which purports to represent the Temple as it was in its days 
of greatest magnificence.— Building News. 


MASONRY AND BRICK WORK.* 
By J. CLarkK JEFFERSON, A.R.S.M., Wh. Se. 


Tue German technical expression mine walling (Gruben- 
mauerung) has a much more extended meaning than is ex- 
pressed by the literal translation. The use of stone in 
olden times appears to have been chiefly for the purpose of 
building dry walls for the support of open spaces, which 
would otherwise have Consumed an unnecessary amount of 
timber, and more lately in the place of timbering for wall 
ing the sides of shafts; and hence it is that all kinds of 
brickwork, or masonry, used underground to prevent the 
ground from falling, is classed under the term walling. 

According to Lottner, walling was only employed in the 
first in the 16th 


ample, the Princess adit, at Schneeberg, executed about the 
year 1562, and in Freiberg in 1591. It is probable, however, 


‘that dry stone walling was made use of in mines from a much 


earlier date. In some parts of Spain the levels of some of 
the mines supposed to have been worked by the Romans or 


restoration is based are set forth in detail, accompanied by | Moors are kept open by means of dry stone walls, erected on 
sections and elevations to scale, with the illustrations and | both sides of the level, the roof being formed by means of 


| quotations necessary to render its various parts intelligible. | granite slabs leaned against each other. 


IMPROVED BRICK KILNS. 


The great difficulty of a restoration of this celebrated Tem- 
ple is that the Jews aimed at producing a building which 
should be 100 cubits (150 ft.) in length, 100 cubits in breadth, 
and 100 in height, without being a cube, and as there is 
every reason to believe that they accomplished this, no res- 
toration can be accepted that does not take these dimensions 
into account. But more than this, both the ‘ Book of 
Chronicles” and Josephus distinctly assert that some part 
at least of the Temple attained the unusual height, in those 
days, of 120 cubits, and this is stated with so much circum- 
stantial detail by the latter authority, that it can hardly be 
overlooked. A fagade, the height of which is equal to its 
width, or a little in excess of it, may be of very pleasing 
proportions, but when added to a building the whole length 
of which, including the facade, was only 100 cubits, it pro- 
duces a disproportion which it seems almost impossible 
could ever have been pleasing as an architectural design. 
In like manner all the architectural details used in this res- 


toration are copied trom examples which are contemporary 
with Herod's Temple, or at least nearly so. The two pin- 
nacles of the fagade, for instance, are adapted from the mon- 
oliths now known as the tombs of Absalom and Zacharias, 
| exactly opposite the Temple in the Valley of Jehoshaphat, 
| and certainly of about the same age as the Temple. The 
| pillars of the fagade are copied from those of a small copy 
of the Jewish Temple, at Siah, in the Houran, which was 
| undoubtedly of the same age The vaults under the Aksah, 
which were part of the substructure of the Temple, and 
Herod’s own burying-place, now known as the Tombs of 
the Kings, and other sepulchers around Jerusalem, have all 
afforded hints for the details employed. In fact, as Mr. 
Fergusson points out in the work above referred to, we now 
know with tolerable accuracy what the style of architecture 


of about thirty trucks, each containing 500 bricks, the axles | was which was practiced in Syria between the age of Pom- | 


}smooth flat sides and sharp edgcs. 


The walling prac 
ticed in olden times appears to have been restricted chietly to 
dry walling, the arching of the mouth of adit levels, and to 
have been in most cases more or less incomplete. 

In dealing with this division we shall consider first the 
materials, and then the walling of levels and shafts. The 
materials used may either be got from the mine itself, and 
consist of naturally formed stones, dressed or undressed; or 
artificially prepared materials, as bricks from clay, found 
sometimes at the mine, more generally at the surface, and 
slag bricks, made by running slag into rectangular moulds. 
In many cases the stones are simply laid upon each other, in 
others they must be held together by some binding material, 
this being almost exclusively the case with bricks and other 
artificially prepared material; undressed stone, on the con 
trary, being generally piled up loose. To distinguish these 
two methods the former is called wet walling, and the latter 
dry walling. 

For dry walling, and where it is not required that the wall 
shall stand any great length of time, almest any stone or 
rock which breaks off in tolerably uniform thick slabs can 
be employed. The most usual case in which such stones can 
be used is for building the walls of packs for pack gates in 
collieries. The uniform thickness of the stones insures that 
they shall form a comparatively stable wall. Stones which 
break only in round, uneven, and irregular shaped pieces are 
worthless for walling, at most for filling into the inside of 
pack walls. Where this wall will require to withstand sc me 
considerable pressure, and to last for some length of time, it 
is requisite that the stones should possess hardness, and be 
sapable of being easily formed into rectangular slabs or 
blocks. In those districts where sandstones, grits, etc., are 
abundant these will be found suitable. Gneiss, clay slates, 
mica schists, and limestones, from the facility with which 
they may be sj lit into suitable shapes, are often employed in 
mining for walling purposes. With regard to sandstones, 
clay slates, and some other rocks, these though otherwise 
suitable may be unfit for walling purposes, owing to the 
readiness with which they succumb to the weathering action 
of the atmosphere and moisture. It is on this account that 
the clay slates of younger formation, and sandstones which 
have been quarried near the surface, are comparatively 
worthless; the former, however, if of a very argillaceous 


| character, may be employed for making bricks; the latter 


fall apart as loose sand. 

Bricks, according to Lottner, must possess the fellowing 
properties : 1. They must possess sufficient hardness and 
compactness to resist breakage by transport. 2. In order to 
admit of being laid evenly and iegularly they should have 
3. They should attach 
themselves firmly to the mortar when set in it, for which 
reason they should possess some degree of porosity (to the 
extent of holding 1-15th of their own weight of water): 
hence glazed bricks are of little use, and slag bricks find 
only a limited application. 4. They must be easy to work— 


| readily broken in a given direction, without splitting through 
|the whole mass of the brick. 5. 


They must withstand the 
weathering of the atmosphere and rain. 

The clay from which the bricks are made should he free 
from substances which will interfere with the homogencity 
and the exact degree of porosity required. Carbonate of 
lime not only renders the bricks more liable to melt in the 
ovens, but leaving behind caustic lime, the latter becomes 
dissolved under access of water, and the brick becomes ex- 
ceedingly porous. A similar result is caused by the presence 
of large quantities of pyrites in the clay, which being oxi- 
dized during the burning of the bricks, becomes soluble un- 
der access of water. According to the more or less argil- 
laceous character of the clay it is advisable to mix it with 
sand, the amount varying from one-fourth to one-cighth. 
The bed of clay is usually collected in heaps, which by 
means of the spade is turned cver and over again with a 
plentiful use of water, until the mass is rendered homogene- 
ous, and of the necessary plasticity. 

When the clay has thus bcen prepared, with the addition 
of sand when necessary, it is formed into bricks. This is ef- 
fected by the means of a iectangular frame, or box wit) cut 
bottom, which is laid on a flat board, or table; a lun p of 
clay from the well mixed heap on the table is filled into the 
mould, and pressed down by hand. The excess of clay is 
pushed or scraped off by drawing a flat board across the top 
of the mould. The brick thus formed is laid on to a drying 
floor, which is first strewn over with ashes or brick dust fic m 
the ovens, to prevent the brick sticking to the ground, Simi- 
larly to prevent the brick from sticking to the mould in 
which it is formed, the mould is dashed over with water, oc- 
casionally with sand or brick dust. 

The size of bricks in Germany approximates very 
nearly to that usual in this country—9 ins. long by 445 ins. 
broad by 214 ins. thick. Since the brick contracts on dry- 
ing and burning, it is necessary to make allowance for this 
(é. e., the moulds are made somewhat larger than the above 


* Notes on a Course of Leetures on Mining, delivered by Herr Bergrath 
Dr. Von Groddeck, Director of the Royal Bergakademie, Clausthal, The 
By J. Clark Jefferson in Building News. 


arz, North Germany. 


4 
| 
q 
= =| | 
| FE 
| =— | 


fils 
ved 
rer 

uch 
ect 

ign 
ays 


AHL GOUGH Ad sv ‘W 


NovemBer 2, 1878. 


SCIEN 


TIFIC AMERICAN SUPPLEMENT, No. 148. 


dO AHL 


| 
{HH 
il 


we 


il 


il! 
i 


| 


Al 


NEB i, if | i 


i 


dimensions). According to experiments* made at the State 
brick works at Joachimsthal, the following results on the 
contraction of bricks on drying and burning were obtained: 

Clay mixed with one-fourth of sand contracts per foot 
from 1°5 in. to 1°75 in. Mixed with one-fifth sand, con- 
tracts from 1°6 in. to 1°92 in. Mixed with one-sixth sand, 
contracts from 1°9 in. to 208in. Bricks are formed not 
only by hand but extensively by machines. A good work- 
man will produce from 7,000 to 8,000 bricks per day, 11,000 
to 12,000 being produced per day by machines. Pressed 
bricks have the advantage of being more compact, possess 
smoother and more regular faces, and sharper edges. 

Although the form of bricks is generally that of a parallelo- 
piped, the bricks used for lining sbafts are generally formed 
with curved surfaces, to suit the curvature of the shaft; and, 
shape “ran for arching they are formed slightly wedge 
ipe 


* Lottner’s ** Manual of Mining,’ p. 490. 


After the bricks have been thus formed and dried on the 
drying floor, so that they ere stiff enough to be readily 
handled, they are either piled in large heaps on the ground 
or in specially « constructed kilns. When laid in heaps on the 
floor the bricks are piled so as to form flues, along which the 
flames or hot air passes to the different parts of the pile, and 
by stopping or opening these the heat can be regulated in 
the heap. The number of bricks in a pile varies from 5 5,000 
to 500,000, and according to Lottner from 1°50 to 2°70 hec- 
toliters of coal are required for 1,000 bricks. The loss per 
cent. on overburnt and imperfectly burnt coal varies from 
10 to 25. The diminution of cubical contents by contraction 
amounts to 14 per cent., add to which 11 per cent. as the 
loss of clay, ete., or a total of 25 per cent., from which the 
quantity of clay required per 1,000 bricks can be calcu- 
lated. 

The following description of the various binding materials 
is translated from Lottner’s work. Ordinary mortar con- 
sists of caustic lime and sand. ‘The lime is first burnt, dur- 


| ing which it loses water and carbonic acid up to the amount 


of 45 per cent., according to its purity. When the limestone 
is impure, and contains sand or clay, great care is required 
during the burning, otherwise the great heat may give rise 
to the formation of silicates, when the lime burns dead, and 
does not dissolve on the addition of water. The lime is 
burnt in kilns, the construction of which varies considerably, 
principally according to the nature of the fuel; coal is usual- 
ly placed in layers alternately with the limestone. The coal 
used is generally of the poorest character. More recently 
the kilns have been constructed with exterior firing. 
According to the nature of the burnt lime, fat and poor 
lime are distinguished; the lime used for making mortar is 
generally denoted as white lime. The first difference is dis- 
tinguished more readily during the slaking of the lime. Fat 
lime is that which effervesces more thickly, and increases 
considerably in volume; poor lime is that by which the ef- 
fervescence is more rapidly over; the former will take a 
much larger quantity of sand than the latter. The increase 


: 
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in volume varies between one-fourth and four-fourths, some 
times as fourteen-fourths. The slaked lime can only be kept 
under a covering of water or sand, 

If the lime is only slaked by sprinkling water over 
the heap (which is recommended for hydraulic lime), or if 
the lime is left exposed to the air, the increase of volume is 
lnuit slight, and the lime so slaked must be used immediately 

The sand which is added to the lime is to give a greater 
urface of contact, and to prevent cracking of the mortar on 
drying. It should be free from decomposing particles, and 
if necessary should be previously washed; it ought to leave 
no dirt in the hand. The more angular the sand is the bet- 
ter. The equality in the size of the grains is not necessary, 
though, of course, they should not be greater than the prob- 
able thickness of the joints of the brickwork: hence the sand 
is first passed through a sieve with openings one-eighth of an 
inch to one-quarter of an inch square, The amount of sand 
udded necessarily varies according to the quality of the 
lime, generally from two-thirds or three-fourths or three 
times the quantity of lime, the extreme limit in some mines 
being ten times, which is decidedly too much. 

As regards the theory of the hardening of mortar, it ap- 
pears from numerous experiments, especially more recently 
those of Schritter, Bauer, Vogel, and others, taken in con- 
junction with those of Fuchs, that under favorable circum 
stances and easy access of carbonic acid, especially in a 
moist atmosphere, a neutral carbonate is formed in a com- 
paratively short time; in fact, that there is often more 
carbonic acid present than appears necessary for the neutral- 
ization of the lime, which must then be put to the accounts 
of other bases; moreover, that the complete neutralization 
of the lime does not lead to an increase in the hardness or 
compactness of the mortar, but, on the contrary, often ; 
decrease, since a substance more like chalk than marble is 
produced, Such an explanation has already been previously 
given by Fuchs. In the inner part of the wall, where the 
mortar is more shut off from access of carbonic acid and 
moisture, the change often proceeds most slowly and in 
an incomplete manner, so that a crystalline semi-carbonate 
of lime is formed. In addition, the lime seems to show 
some signs of having reacted on the sand, forming silicate 
of lime, which, however, is immediately decomposed on free 
access of carbonic acid, and, consequently, is formed in but 
small quantities... The amount, however, increases with age 
when carbonic acid is prevented free access. The compact- 
ness of the mortar becomes less when carbonic acid has suf- 
ficient access to form neutral carbonate of lime. As ex- 
amples the following analyses of mortar are added: 


From the 


From the In the Red Tower 


Ba-tei at Birger-Cavalier, in the 
Vienna. at Vienna, Bastei. 
Age of Mortar. 660 years. M6 years. 330 vears, 5) years. 
Per cent, Per cent. Per cent. Per cent. 
Soluble silica.. 10°40 73s 3°98 1°12 
32°50 37°00 45°30 51°42 
23°52 25-04 17°40 18°26 
Magnesia. 8:50 33 9-92 
. 856 2°20 342) 
of iron... 156 2-08 4°25 ‘ 
Carbonic acid... 16°24 18°20 19°30 18°70 
Water ......-. 148 2°49 549 3°31 


In the last example the lime had become completely con- 
verted into carbonate of lime. 


THE NEW EDDYSTONE LIGHTHOUSE. 


Mr. J. N. Dovaenass’s design for the new Eddystone 
Lighthouse is much larger than that of Smeaton, and varies 
considerably therefrom. Fundamentally the same general 
form isto be adopted, and the shaft of the tower is a concave 
elliptic frustum—realized in Smeaton’s original conception 
as the bole of an oak—but, in order to give weight and 
solidity to the substructure, with corresponding power of 
resistance to the violence of the waters, the lower course of 
masonry up to and inclusive of the twelfth, are to be per 
fectly cylindrical in form up to the level of about 3 feet 
above the high water level of ordinary spring tides. At 
this point there is a diminution of more than 8 feet in the 
diameter, forming a commodious landing platform, whence 
springs the shaft proper of the tower. The diameter as 
signed to the cylindrical base is 44 feet, and that of the 
tower at its spriaging is between 35 ft. and 36 ft., at the 
height of a little over 22 ft. above the foundations. The 
circular shaft attains its smallest dimensions (18 ft. 6 ins. 
diameter) at a height of about 134 ft. above the rocky b 
of its foundation; swelling out, with a bold and graceful 
curvetto, to an enlarged diameter of 23 ft., maintained up to 
the level of the gallery course or lantern floor, at a total 
height of 142 ft. above the base of the lighthouse, or 122 ft. 
6 ins. above the level of high water of ordinary spring tides. 
The magnitude of this noble light-tower will be at once 
apparent by comparison with the similar dimensions of its 
existing predecessor. Smeaton’s shaft diminishes from a 
diameter of 34 ft. at the foundation course to 26 ft. a 
the level of high water ordinary spring tides; and thence 
to 20 ft. at the entrance door, and 15 ft. at the top, the 
gallery course being but 61 ft. above high water mark, 
and the lantern floor about 7 ft. higher. Thus the new 
light will be displayed at an elevation 55 ft. greater than 
that of the old one, and its range of visibility and effi- 
ciency will be proportionately extended. The structure is 
to be built entirely of granite, and to be entirely solid (except 
a small water tank) up to the level of the entrance floor, at 
about 22 ft. above the landing platform; the access from 
low water mark being by an outside step ladder, formed of 
gun metal cleats, recessed in the granite below the platform, 
and projecting from the surface of the tower above that 
level. The foundation is to be formed by cutting away the 
rock, in benebings or steps, for the first four courses, all the 
stones which bed on the rock being secured thereto by 
metal bolts. Throughout the entire structure every indi- 
vidual stone will be closely unitec, or bonded in to those 
surrounding it, by solid dovetail projections, fitting into cor 
responding recesses; and each course of stones is similarly 
to be connected with those above and below it, so that in 
this manner, when set in Portland cement, the entire mass 
will acquire almost the homogeneity and strength of the 
solid cranite rocks from which its component elements were 
quarried, as has been amply demonstrated by experience 
The hollow upper part of the tower will be similarly built, 
the rings being formed of single stones running through from 
the inside to the outside of the shaft. The internal diameter, 
as proposed, varies from 11 ft. 6 ins. to 14 ft., and the thick- 
ness of the rings from 8 ft. 6 ins. to 2 ft. 3 ins. This part 
is to be divided by arched granite floors into nine stories, 
“pportioned as stores, coal, oil, crane, living, bed, and ser- 
vice rooms. The door and window openings will be pro- 
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vided with gun metal doors, 


AMERICAN SUPPLEMENT, 


sushes, and shutters; 
weneral fittings of the tower are proposed to be of the same 
character. The total quantity of granite in the proposed 
new tower is approximately something less than 69, BOW) ubic 
feet, giving to the mass a tetal weight of about 5,150 tons of 
masonry. The metal work in cast, malleable, and wrought 
iron in gun metal, Muntz metal, bolts, copper and brass, and 
other ——— will make up a gross total of about 50 tons 
more, or 5,200 tons in the whole. The time allowed for the 
completion of the work is five years, giving an average of 
1,030 tons to be erected in each year, practically limited to 
the summer season, so far, at least, as the actual work at the 
rock is concerned, inasmuch as during the winter half of the 
year it is impossible to carry on operations of this kind at 
all: and, indeed, the work can only be executed intermit- 
ently even during the summer months,—Building News. 


IVORY AND ITS MODERN USES. 


Tuk increased use which apparently is now made of ivory 
in the manufacture of all the articles to which its application 
is suitable has, says the New York Erening Post. suggested 
inquiry as to the amount of its consumption in the United 
States and the manner of its utilization 

Ivory, as everybody knows, is the substance of elephants’ 
tusks, and as there are more elephants in Africa than any- 
where else, and as they are there rarely employed as beasts of 
burden, and therefore are not preserved alive with studious 
care, the main supply of ivory is derived from Africa. It is 
eathered throughout the whole interior of the continent, 
being exchanged by the remote tribes with those nearer the 
coast for articles of barter, and these in turn sell to the coast 
chiefs or to the Arab traders, who penetrate on semi-annual 
purchasing trips as far as they find it profitable, buying the 
tusks with cloth, beads, knives, etc., ete., and carrying it to 
the seaports upon the backs of slaves. Stanley’s late letters 
have contained much information upon the east coast trade 
in ivory, and suggestions as to the cheapening of it by less. 
ening (through tl. u-e of steamboats) the difficulty of bring- 
ing it down from 1 interior. Ivory is shipped from the 
southwestern coa*t of Africa, from Cape Town, and by the 
way of Egypt; but the largest quantity and the best quality 
comes from Zanzibar. India sends some also, but not much, 
to the European market, since the Chinese buy it at as high a 
price as it will bring in London, and have. beer. known even 
to send to England for its purchase, esteeming it better than 
any other material for the purposes of their delicate and 
complex carving. 

The great central mart for the receiving and distribution 
of ivory is the warehouses devoted to it in the London 
Docks, London. Here it is consigned to the care of a cor- 
poration which deals in ivory, pearl, cameo, shells, coral, 
and other products of the tropical and sav 
once in three months an auction is held, the 
at the previous sale guiding the buyers and sellers in the 
succeeding one. The whole world is represented, and the 
sales are sometimes very large. On the average one hundred 
tons are sold; at the last auction about one hundred and 
seventy-live tons were disposed of, bringing the larce sum 
of nine hundred thousand dollars. It would be impossible 
to estimate how many tusks this represents, since they vary 
exceedingly in size. The majority, perhaps, of those re- 
ceived do not exceed thirty pounds in weight, and are not 
more than two inches in greatest thickness; but tusks weigh- 
ing one hundred pounds each are not uncommon, and some 
are even twice as heavy. These latter are supposed to be- 


| long to very aged animals, and are jet black outside, while 


dirty yellowish white; the blackness, 
however, is only a very thin layer and is easily filed away. 

The quality of ivory varies according to hardness and 
color, though all seems equally durable, and the choice is 
mainly a matter of taste, Americans liking best that which 
has an opaque yellowish cast, and Europeans preferring the 
white transparent variety. The ivory from Bombay is of a 
very firm, fine-grained quality, particularly suitable to elab- 
orate, high-relief work. The harder it is, the more brittle. 
Nevertheless it does not break easily. Several cases are re- 
corded where, in cutting up ivory, bullets of lead and cop- 
per have becn found deeply embedded in the tusk, which had 
grown around the foreign body, leaving no splintered frac 
ture or trace of the wound made by their original entrance 
no one knows how many years before. Growing from 
within outward, it must take a very long time for the tusk 
to reach its maximum size. The great longevity of elephants 
is well known—ages of a hundred and a hundred and fifty 
being attested, and far greater longevity alleged. 

Several firms in this city import ivory for manufacture. 
All these buy in the London market, with perhaps one ex- 
ception; and this house is connected or in concert with the 
noted house of Bertram, of Salem, Mass., which maintains 
an agency at Zanzibar, and ships ivory and other natural 
productions direct, at profits which, if not so now, were for- 
merly very great. It is stated by the Messrs. Kaldenberg 
that the taste for the employment of this beautiful substance 
in articles of use and luxury is greatly on the increase, and 
the demand for its manufacture into artistic articles particu- 
larly is increasing. The present annual consumption, there 
fore, reaches the ne iehbothood of 300,009 pounds, represent- 
ing more than a millon of dollars in value. Of this the 
manufacture of umbrella and parasol handles in countless or- 
namental styles takes the largest part. The next greatest de- 
mand is for pianoforte and organ keys. In England the thin 
shell around the core at the butt-end of the tusk, and also 
great quantities of odd pieces brought from Bombay, are 
utilized for this purpose; but in this country whole tusks 
ure sawed into key-pieces. The making of combs calls for 
perhaps the next larger proportion of ivory; that is done in 
Connecticut chiefly, and by a machine which saws out all the 
teeth on one side of a fine comb so delicately and truly that 
it requires a severe effort of the eye to distinguish one tooth 
from another. In this branch the artificers of Connecticut 
are said to excel all the world of ivory-cutters. A vast quan- 
tity of the toughest ivory is turned into billiard and pcol balls 
for home use and for the South American trade, which latter 
calls for balls very much larger and heavier than we use, and 
without color. The dyeing of ivory is an easy matter—‘‘if 
you know what kind of dye to use!” That is a trade secret. 

In addition to those things already mentioned ivory is made 
into buttons, chessmen, faro-checks, knife-handles, pistol- 
hilts (which are rasped down and polished after being at- 
tached to the iron stock), memorandum tablets, paper-knives, 
and a hundred other things. Lately attention has been 
turned to the making of articles of luxury out of ivory. 
Massive hair-brush backs, one solid piece, which will last a 
generation and may be filled again and again with bristles; 
and tooth, shaving, nail and hat brushes, which are ex- 
tremely artistic and costly. Among all this djouterie nothing 
| is more elegant than the back-combs, the delicate tracery of 
whose intricate patterns in the most marvelous imitation of 
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flowers and vinery must excite the admiration of every one. 
Some of these combs are made almost wholly out of a single 
piece of ivory. They cost from $25 to $75; but then they 

are not easily broken, and can no more go out of style than 
can diamonds, 

For the production of this highly artistic and delicate 
work foreign workman are found necessary, but for all the 
ordinary manipulations of ivory Americans are competent. 
Not long ago it was almost wholly done by hand. Now the 
steam driven lathe and cunning tools hasten the work and 
cheapen the results. The lathe is of ordinary con- 
struction, and much of the turning is as simple as in the 
case of wood, Forthe fashioning of many articles, how- 
ever, a series of steel-toothed wheels known as “ frazes” 
—a word not found in the dictionary and perhaps derived 
from the verb fray, ‘‘to chafe”—are provided, some of 
which present a square, others a round surface, while others 
are lenticular in section, and so on. When these are 
tached to the lathe and set whirling with immense speed, 
piece of ivory held against them is rasped away like cheese, 
and the operator can suit to his purpose the direction, depth, 
and character of the hole or groove or gauging to be made. 
The shape having been perfected, the tool-marks are all 
smoothed off by holding the object against a felt buff wet 
with pumice stone and oil, after which the polishing is done 
on a linen buff with a little whitening. The delicate filigree- 
work of the combs, ornamented paper Knives, etc., is done 
with slender bow-saws and drills worked by hand, and the 
workman must be very clever. 

The chips and useless pieces are ground up and calcined 
into ivory-black. One firm in this city has attained such 
pe rfection in this process as to have won a trade in Europe 
in black carriage-varnish and the like. All the fine dust and 
shavings are saved and sold to horticulturists for a fertilizer, 
having no superior in this respect. A smell as of burning 
horn is produced in the shep by the turning of the ivory. 

In addition to modern elephants’ tusks England uses a 


| gocd deal of fossil ivory which is mainly brought from Rus- 


sia. Occasionally mammoth tusks are brought to New York 
from different parts of this country also, but not as yet in 
any amount worth mentioning. If it is not deeply cracked 
the fossil ivory is just as white and good as the living. 
Tusks of walruses are also used to some extent, but are small, 
while the inside is likely to be discolored, and the texture is 
much harder. The teeth of hippopotami are brought to 
market to some extent, but they are extremely hard, and 
ouly useful for certain purposes. Previous to the discovery 
of mineral substitutes they were in demand by the dentists 
for making artificial human teeth. 


TO PREVENT TIIE SHRINKAGE OF WOOL. 
By MM. anp DovrtnNe. 


Tizis process applies to wool in every state and stage from 
the raw fiber to the finished garment. 
It embraces two successive operations: 


Fixation of a salt of alumina upon the wool. 
2. Fixation of the alumina. 


First Operation.—For the treatment of cloth, for instance, 
it is steeped in a bath containing a solution of a salt of alu 
mina. The strength of the bath is regulated by the oper- 
ator according to the quality and nature of the wool, and 
also according to the quantity of liquid which the cloth 
can absorb on immersion, and which it can retain after 
drainage. 

In presence of conditions so variable as those which may 
be encountered, it is impossible to limit the strength of the 
bath suitable to give a good result. We may say, however, 
that baths at 10° Baume have worked well. 

After the cloth has been well steeped it is drained in the 
centrifugal and dried. 

Second Operation.—lf the salt of alumina employed is de- 
composable at a temperature lower than that at which wool 
is injured, the cloth is simply dried, by preference, with a 
moist heat. 

The alumina being thus fixed by decomposition, the cloth 
is wasbed, soaped, washed again, and dried 

In cases where the salt of alumina cannot be decomposed 
under the conditions mentioned above, it is necessary to 
precipitate the alumina in the state of oxide, or of an in- 
soluble salt. For this purpose some acid, base or salt, is 
selected calculated to form an insoluble compound. The 
cloth is passed through a solution of such an agent, and is ‘ 
aiterward washed, souped, washed, and dried. 

| The inventors make no mention of any substance which 
they prefer for fixing the alumina, an omission which would 
go far to vitiate an English patent. Phosphate of soda 
might be used.—Ep. CnemicaL de la 
Jeinture. 


COLORING WOOD BY PRESSURE. 


AccorRDING to the Tischler Zeitung wood may be stained 
and scented in the following manner: 

Two closed boilers are connected together by means of a 
pipe. The one contaias alcohol, which can be heated by 
steam, and the other the articles to be dyed or scented. The 
alcoholic vapors are let into the second boiler, forced 
into the wood by pressure, and act thus for an hour. They 
are then condensed by means of cold water, and are led back 
into the first boiler. The liquid and air are then pumped 
o.t of the boiler as completely as possible, and in their place 
are put the ethereal oils, perfumes, or coloring matters with 
which the wood is to be saturated. These also are forced 
into the wood by pressure, and remain in contact with it 
for twelve hours. 


PURITY OF AMERICAN BEER. 


Tue last report of the Assayer and Inspector of Liquors 
to the Commonwealth of Massachusetts gives the analytical 
results of 30 samples of lager beer and 22 samples of ale, 
coming from New York, Milwaukee, Cincinnati, Rochester, 
Toledo, Philadelphia, Staten Island, Newark, Albany, Bos- 
ton, and other places. The percentage of alcohol, by vol- 
ume, ranges in the ale samples from 4°32 to 7°92, and that of 
extract, by weight, from 4°58 to 9°50. In the lager beer sam- 
ples analyzed the alcohol ranges from 4°10 to 6°65 per cent. 
by volume, and the extract from 5°05 to 8°15 by weight. 
The report says: ‘‘ The careful examination of these sam- 
ples of ales and beers, for any injurious adulteration or any 
bitter other than hops, failed to detect any such substances; 
in this respect confirming the results of former examinations 
and the experience of other chemists.” 
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BREWING IN RUSSIA. 


Russta is essentially a spirit-drinking country, and it is an 
undeniable fact that a far greater quantity of raw spirit is 
jrunk there than in any other part vf the world, although 
jutterly the consumption of the favorite ‘‘ Nodka,” owing to 

introduction of the wholesome substitute beer, has per- 
ceptibly diminished. | 

eer produced in Russia was upward of 27,000,000 gallons, 
which, divided among the population, would be at the rate 
nearly of three pints per head. Statistics show that between 
1464 and 1870 the annual production of beer had increased 
more than 4,000,000 gallons, while the consumption of spirits 
had diminished by upward of 5,000,000 gallons. Still the 
quantity of spirits consumed in 1870 amounted to twice and 
» half that of beer drunk during the year. The production 
of brandy flourished mostly under the brandy-farming system, 
which, introduced in 1867, enriched a few individuals at the 
expense of the public, and was productive of great harm to 
the country in general. From 1819 to 1826 the State itself 
sold all the brandy consumed, after which the farming sys- 
tem was again revived and eventually grew into a power- 
ful monopoly, which was only abrogated in 1863 on the 
emancipation of the serfs. The brewing of beer, which was 
heavily taxed, was only permitted to a few privileged brew- 
ers. It is only within the last thirteen years since the brandy- 
farming system has been abolished, and with it the high tax 
on malt liquors, that the brewing of beer has been firmly 
established in Russia, and that it has begun to compete with 
brandy, the Government doing all it can for promoting the 
establishment of new breweries and the success of the exist- 
ing ones, with a view to checking spirit-drinking to excess 
among the population generally. 

According to the year-book of the Ministry of Finance 
there were in Russia: In 1863, 1,789 breweries, of which 191 
were in the provinces of ‘‘Great Russia;”’ in 1864, 2,049 
breweries, of which 285 were in the provinces of ‘‘ Great 
Russia;” im 1865, 1,699 breweries, of which 284 were in the 
provinces of ‘‘ Great Russia.” We notice that with the in- 
crease in the number of breweries in the governments of 
Great Russia, there was a corresponding decrease in the 
number of breweries in the Baltic provinces (thissseems un- 
accountable, as beer has long been popular there), and of 
those establishments which were formerly privileged by the 
Government the principal breweries are at St. Petersburg, 
Moscow, Riga, Odessa, and Warsaw; and almost one third 
of the beer brewed is produced in the capital. That the 
number of breweries is on the increase is testified also by the 
fact that at the last St. Petersburg Exhibition of 1870 seven- 
teen breweries were represented; whereas at t>e exhibition 
of 1865 there were only three exbibitors of malt liquors. We 
find that among the former some are in a large way of busi- 
ness. Thus the St. Petersburg firms, ‘‘The Kalinkin Co.” 
brews yearly 3,800,000 gallons; *‘ The Bavarian Co.,” 1,650,- 
000 gallons; ‘‘ The Gambrinus Co.,” 440,000 gallons; Dur- 
din, 1,100,000 gallons. The Riga firm of Dander & Co. does 
a bottle trade in ale and porter,* or stout, to the amount of 
£30,000 yearly, and Mr. Tepli koff, in the government of 
Tver, brews yearly 165,000 gallons, 

Brewing in Russia is conducted almost entirely on the Ba- 
varian system, the so-called ‘* Bavarian beer” being to the 
taste of the Russian public. It is sold exclusively in bottles, 
it is generally sound, bright to look at, and pleasant to the 
taste, and has not the heady properties which distinguish the 
English beer. The price is at the same time low, from 144d. 
to 234d. per pint bottle, imperial measure. It was found on 
analysis by the jurors at the exhibition that the Russian 
‘Bavarian beer” is considerably stronger than the German 
beverage bearing that name, and that in consistency it is not 
equal to the so-called German ‘“‘ Bock Bier.” and that, as a 
general rule, Russian brewers use more malt than do the 
German. The ale exhibited by the Kalinkin and Gam- 


brinus Company (imperial ale) was pronounced sound and | 


good, and not dear at 2d. and 3d. per pint bottle, but this ale 
is seldom met with in the trade. A favorite ale is what is 
called ‘‘export” ale, samples of which were exhibited by 


the Bavarian Company at 5d. per bottle, but which was con- | 
Notwithstanding the repeated efforts made by | 


sidered dear. 
Russian brewers to brew stout and porter they have signally 
failed. There is a kind of stout brewed by Dander which is 
sold at 1s. per bottle, but it is not worth it; it has not the 
real flavor of stout, and is too sweet. One old brewing firm 
of St. Petersburg went so far as to import both malt and 
hops from England, which, under the direction of an Eng- 
lish brewer was made into stout, but the trial was unsuc- 
cessful. 

The duty on English stout, porter, and ale in casks is 8s. 
per ewt. gross, and 5s. per dozen in bottles, whichis exceed- 
ingly high. It being the policy of the imperial government 


to promote the use of malt liquor, in order to diminish the | 
present deadly recourse in Russia to raw spirits, it strikes one | 


that the object would be greatly furthered by the admission 
of British stout and ale at a smail fiscalduty. The brewin; 

of malt has been so much improved in Russia that some o 

the ales of St. Petersburg and Moscow, as we have seen, will 
bear comparison with those of Great Britain and Germany 
in regard to quality, while, in reference to price, they are 
produced so cheaply as to fear no competition from abroad. 
The demand for Russian beer would not be lessened by a 
greater importation of British pale ale and stout, which, on 
the contrary, would give greater “fashion” to the consumption 
of malt liquors. The taste for London stout exists through- 
ut Russia, especially in remote country towns, where 
it is sold at about 1 rouble, or 2s. 8d. per imperial pint. In 
Siberia it is dearer still, and is much appreciated there. 
Competition in the supply of beer would, as in all other 
branches of industry, improve and develop its manufacture 
at home and widen its consumption, to the great benefit of 
the revenue and public morality. A very ancient and pop- 
ular beverage in Russia is mead, the production of which 
is generally carried on together with ale brewing. Out of 
the seventeen ale breweries which were represented at the 
St. Petersburg Exhibition, eleven were brewers also of mead. 
From the report of the jurors it would appear that in the 
majority of the samples of so-called mead examined and 
tasted by them, there was not the slightest trace of honey, of 
which it should be prepared, but that instead of the latter 
essence of lemon or cranberries, with a mixture of sugar, 
was used. There was one exhibitor from Warsaw who ex- 
hibited real mead at 18s. per dozen bottles. It is the mate- 
rial which is used for preparing the so-called old Polish 
meads, which resemble, in the strength and flavor, the 
wines of Cyprus. 

The following are the regulations which are in force since 
July 1, 1875, in connection with the brewing of ales and 
mead in Russia. No brewery can be established in which the 
mash-tun is of a smaller capacity than 9645 gallons, and the 


* The word porter is used indiscriminately both for dona fide porter and 
stout 


In the year 1871 the total quantity of | 


|in Lupuline. 


| is 1 rouble 10 copecks per pood, or 9s. 1d. per ewt. 


minimum capacity for the copper in a mead brewery, when 
it is constructed separately, is 28 gallons. For each mash-tun 
is admitted only one auxiliary tun, the capacity of which 
must not exceed the capacity of the mash-tun to the extent 
of more than ten per cent. The capacity of the copper for 
boiling the mash must not exceed two thirds of the capacity 
of the mash-tun. The capacity of other vessels, tuns, and 
coppers, used in the manipulation, not of the mash, but of 


the wort, or for the heating of the water, is left to the option | 


of the proprietor of the brewery. The number of mashes 
that are to be prepared daily in the brewery, and the time 
for brewing, is also at the discretion of the proprietor of the 
brewery. The excise levied on brewing is regulated accord- 
ing to the capacity of the mash-tun, on each vedro (2% gal- 
lons) 12 copecks, or81¢d. for each mash. Besides, there isa 
tax on breweries which is levied as follows: On establish- 


ments in which the mash-tun is of acapacity of 9614 gallons, | 


situated in the capitals, and in Warsaw, £7 yearly, and for 
each 9644 gallons of capacity over and above the latter, £7 
yearly; in all the other localities of the empire and in Poland 
the tax is 36s. where the mash-tun is of a capacity of 96 gal- 
lous, and for every 96 gallons over and above the latter is 
added 36s. yearly. The cost of a yearly license for a beer- 


shop is, in localities of the first category, £8 5s.; in the sec- | 


ond, £4 10s.; in the third, £2 5s. 

It would appear that Russia has all the necessary materials 
required in brewing in abundance, with the exception of 
hops. Hops are grown in Russia, near Youryef, in the gov- 
ernment of Vladimir, in the Nijegorod district, near the vil- 
lage of Miskova, on the banks of the river Kostroma, and in 
the government of Kazan, but in all these localities the hops 
cultivated are of a very inferior kind, very likely transplanted 
originally in a wild state from the woods. hey are used 
principally by the peasantry in brewing their small beer, 
called braga, and a few other simple drinks, and are known 
in the trade as ‘‘ slop-hops.” They are bought by brewers 
only on a pinch, in times of bad harvests. It is scarcely to 
be expected that in this branch of the peasants’ economy 
there will be any improvement, and that for the brewing of 
braga hops of a better quality will be required; besides, the 
quantity grown is much less since the abrogation of spirit 
farming. But the most noted place for hops in Russia is 
Gooselitsi, the country lying along the rivers Gooselitsi and 
Nerski, and which consists of several settlements in the 
southwestern part of the Bogorodsk district of the govern- 
ment of Moscow. Although hops are also grown in the 
neighboring districts, in their quality they are something 
like the hops mentioned above cultivated in the government 
of Vladimir. It is said that the Czar, Peter the Great, in 


order to improve the hop growing in Gooselitsi—it was an | 


ancient industry there—caused the best kind of hop plants to 
be brought from abroad, and ordered them to be cultivated. 
But in the course of time these species degenerated and be- 
came mixed, and the improved method of cultivation, of 
which there are still some feeble traces, even up to the pres- 
ent time, gradually disappeared. Nevertheless the Gooselitsi 
hops are still considered the best in Russia, and are used by 
the provincial brewers, and until lately were sold to the 
breweries of Moscow, St. Petersburg, and Odessa. Although 
Russian hops can sometimes be bought from 15 to 16 roubles 
per pood (from £6 4s. to £6 12s. 4d. per cwt.) the best brew- 
ers at St. Petersburg prefer German and English hops from 


30 to 40 roubles per pood (from £12 8s. 3d. to £16 11s. per | 


cwt.). As to the quality of Russian hops, it is stated that 
they are not sufficiently aromatic and viscid, and are deficient 
But, indepencently of the nature of the plant 
itself, the method of culture and management adopted by 
Russian growers is such as to make the hops loose, and lia- 
ble to crumble when ripe, and deficient in aromatic proper- 
ties, qualities which tend considerably to diminish their 
value. 

Some idea may be formed, without going into particulars, 
of the mode of cultivating hops in Russia. In planting a 
new hop garden the soil is not only not proper] 
loosened, as is proper, but is not dug up at all. A hole is 
made in a ped a § direction in the soft sand with a stick 
sharpened at the end, into which is inserted a piece of the 
root of the plant. 
like; the soil remains untouched as long as the plantation 
lasts. It is merely covered with dung or rotten hay, or thin 
branches of the fir tree. All this decomposing produces a 
layer of rotten matter, into which the roots of the plant 
penetrate and extend themselves, scarcely entering the soil, 
consequently suffer from the weather. The plantation grows 
over with weeds, and more especially with the numerous off- 
shoots of the plant itself, which thickly cover the spaces be- 
tween the poles, which are frequently inserted without any 
order or regularity. If this mode of culture has not tended 
to deterioriate the original plant during many decades, and 
perhaps centuries, it certainly has not been instrumental in 
improving it. 

But the decay of hop growing in Gooselitsi really dates 
from the year 1867. In 1866 the harvest was not a prolific 
one in Russia; the prices rose, and nearly all the hops were 
sold. In 1867 there was a scarcity of hops abroad, and there 
was a demand for Russian hops. At first the prices rose 
very high; all kinds of rubbish were bought up and shipped 
to Konigsberg; but the foreign buyers refused to take the 
goods. The consequence was an unprecedented fall in the 
price of the Russian article, and many of the dealers were 
ruined. Since then most of the hop-growers have abandoned 
their hop gardens, seeing that the prices do not recoup them 
for the outlay on the cultivation. With a view of reviving 
this industry, the government has proposed several measures, 
of which the following are the principal ones: (1) To culti- 
vate the best species of hops. (2) To alter the old system of 
culture. (3) To introduce the necessary implements for 
facilitating the cultivation. (4) To watch carefully, espec- 
ially during the first years, and see that the new species is 


duly propagated, and the new method of cultivation properly | 


carried out. (5) To introduce an improved system of dry- 
ing the hops and purchasing the same from the growers. (6) 
To improve the method of hop picking. (7) To establish 
hop shows. (8) Tointroduce the sorting of hops before ship- 
ment for abroad. Considering the cheapness of land and 
labor in Russia, and the suitableness of the localities, like 
Gooselitsi, of which there are many, hops should become a 
great article of export from Russia; but this can only be 
brought about by foreign competition, which will create a 
large market in Russia for the best quality of hops. It is 
only in this manner that the eyes of Russian agriculturists 
will be opened to the enormous profits which they are throw- 
ing away by not paying more attention to the cultivation of 
the hop plant. Certainly, taking all things into considera- 
tion, the article could be produced much cheaper than either 
in England or Germany by a skillful grower. 

The import duty on foreign hops and the extract of hops 
The im- 


portation of foreign hops into Russia in 1863 was 14,380! 


ug upand | 


The hops are then left to grow as they | 
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| poods ;»* the exports from the latter, 626 poods, of the value 
| of 6,421 roubles. In 1873 the imports were 49,244 poods, of 
‘the value of 814,524 roubles,+ on which the duty was 54,174 
|roubles: the exports only 400 poods, of the value of 4,170 
‘roubles. With the increasing consumption of beera marked 
|improvement is noticeable in Russia in the production of 
{malt. Mr. T Boubnoff, a maltster of Moscow, exhibited at 
the St. Petersburg Exhibition some fine specimens of malt 
at 1 rouble per pood, or 8s. 3d. per ewt., for brewing ales. 
He produces yearly 150,470 poods of malt, of the value of 
180,000 roubles. “The duty on foreign barley malt is 7d. 
per cwt.—London Grocer. 

MODERN CONVENIENCES. 


By Bisnor Cuiarke, of Rhode Island. 


Tue luxuries of one age become the indispensable con- 
veniences of the next. Take, for instance, the family meal, 
which, in its style and manner of serving, is one of the surest 
tokens of popular civilization. When our venerable ances- 
tors began to eat from raised tables, instead of on the ground 
or the floor, it was a step upward, and no doubt looked upon 
with disfavor by such as clung fondly to old usages. When 
they spread the table with a cloth and furnished each person 
with a separate plate and drinking cup and implements for 
conveying food to the mouth—and this was not very long 
ago—another step was taken, and also resisted by those who 
thought the old ways good enough. When the English 
people began to spread their meals in a wholesome apart- 
ment, with clean tiled or wooden floors, and the débris of 
food and drink was carefully removed at the close of the re- 
past, instead of being thrown into the straw under the table 
—gristle, bones, beer and all—to lie there until it bred ver- 
min, which they did as late as the reign of the great Virgin 
Queen—it was another step, and was probably looked upon 
by many as a very unnecessary piece of trouble. When the 
smoking potato made its appearance on the table, three hun- 
dred years ago, and two centuries later tea and coffee came 
in to banish the foaming ale tankard from the breakfast 
room, the innovation was met with a howl, and denounced 
as a device of the Evil One, tending to effeminacy and the 
ruin of health. When within the last fifty years the ice 
chest superseded the cool cellar and the cooler well, and 
people began to use the frozen water as an article of diet, all 
sorts of evil results were predicted. But how should we feel 
if we had to give up all these things and go back to the 
style of living that satisfied our ancestors, a century or more 


The umbrella has long been in use among the orientals as 
a protection from the sun, and with African kings it serves 
as aroyal canopy. To lose his umbrella in war, is, with 
these sable sovereigns, equivalent to the loss of a crown, 
But, as a shelter from the rain, it is a modern invention, and 
when it first made its appearance in London, it was the sub- 
| ject of ridicule. In a country where it is now about as con- 

stant an appendage as a coat or a hat, because of the perpet- 
ual liability to be caught in the rain, it was almost unknown 
a century ago, and was then used mainly to protect persons 
at the door in passing in and out from their carriages or se- 
dans. It was a plucky man who first ventured to appear in 
the streets with this mammoth toadstool extended over his 
‘head. How the people managed to keep dry in those days, 
when waterproofs and Indiarubber overshoes were also want- 
ing, I do not know. It is true that the broad flap of the hat 
let down over the shoulders served as a gutter for the rain, 
and the leathern jerkin was not quite as penetrable as our 
modern broadcloth. I presume that our hardy forefathers 
did not care as much for the weather as we do. 

And how did the old people manage to get on without 
spectacles ? There must always have been some near-sighted 
people in the world, and although the eyes were not tried by 
superabundance of reading in former times, the aged must 
have suffered more or less from the loss of sight; and still, as 
late as the fourteenth century, Italian writers allude to the 
invention of magnifying glasses as being then quite recent, 
and it is inscribed on the tomb of Salvinus Armatus, a Flor- 
entine who died in 1317, that he was the inventor of spec- 
tacles. 

Dentistry, unknown as a science fifty years ago, is another 
modern innovation. To-day it has its special literature, its 
schools and conventions, and great American professors of 
the dental art have become the confidential friends of Euro- 
pean emperors and the protectors of empresses. Some feeble 
attempts in the direction of dentistry were made, as we all 
know, in the days of Washington, but if ‘‘ the Father of his 
Country ” could have had the services of one of our distin- 
guished modern practitioners it would have saved him from 
much awkwardness and trouble, and the portraits which 
Stewart and others have bequeathed to the world would have 

iven us the likeness of a man somewhat more human in the 
ower part of his face. In these days, so far as outward ap- 
pearance goes, the work of the dentist far surpasses the usual 
handicraft of nature, and in the symmetry and beauty of 
their teeth, the old for the most part far excel the young. 
In an esthetic point of view, the science has done wonders, 
and who can estimate the amount of suffering it has averted, 
as well as inflicted, and the degree in which it has added to 
the longevity of the race? 

How would we like to go back to the period—and it would 
only take us through a single generation—when the goose 
turnished the only instrument by means of which we were 
able to commit our thoughts to paper? How could we en- 
dure to stop every half hour, ‘“‘ to mend the pen,” now that 
we are called to rusn our lucubrations off with such rapidi- 
ty ? Here and there one may be found who continues to use 
nothing but a quill, but he 1s usually a deliberate man, very 
staid in all his ways, and whorarely “‘ writes for the papers.” 
The old schoolmasters had a hard time when they were 
obliged every morning to make all the pens for fifty or a hun- 
dred boys and girls, and also mend the same at short inter- 
vals through the day. When I was a boy the master used 
| to regulate the number of chapters in the Bible that we read 
| aloud at the opening of the school, by the length of time 
| that was required in the manipulation of quills for the day's 
| service. The first steel pens that appeared were poor things, 
| but now we hardly know which ta admire most—the per- 
| fection to which they are brought, or the cheapness with 

which they are furnished. The ‘‘ Protean fountain pen” 
supplies itself with ink from its own resources, and I have a 
| pen in my possession that only needs to be dipped in water 
| in order to its use. 
| Suppose, again, that the inhabitants of our large cities had 
| no other facilities for locomotion but such as existed half a 
{century ago? No omnibuses, no horse-cars, no elevated 


| 


| or subterranean railways? How would they manage to get 
about ? 1 semember very well when a line of hourlies was 


*1 pood = 36 lbs. Eng. 
tl rouble = 3s. 2d, at par. 
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started between Boston and Roxbury—it is all Boston now— | cabined, and confined,” are naturally favorable to the devel 
old-fashioned stage coaches, taking passengers for the very | opment of a largeness of speech, which, in comparison with 
moderate sum of twenty-five cents. Then came the more what we are accustomed to use in our ordinary moods, and 
spacious and still cheaper omnibus, which it was thought | with reference to the ordinary business of our everyday 
must meet the necessities of all coming time 
horse-car, moving on iron rails, and cheaper still—confined | the fitness of things. We do not take into consideration 
at first to the broad thoroughfares, but soon working its way | the relative dimensions of the spheres in which our Ameri- 
through narrow and crooked streets, after a fashion marvel- can brothers and ourselves move; we forget that, as com 
ous to pedestrians. This gridironing of the highway may pared with their world, ours is but a span’s space, and in 
be a sore trial to ordinary horsemen, with the liability of be- | listening to the full rounded roll of the eloquence of the 
in constantly impeded by a car that cannot turn out of its | more perfervid and characteristic of their orators, we lose 
trick if it wished. and the further danger of having a wheel | sight of the influence which external circumstances exert in 
twisted off every once in a while by these refractory rails. | the proportioning of the ideas and the language of peoples. 
But how could we do without it? The merchant whokeeps | It was only after Dr. Johnson had been for a considerable 
his own carriage could manage easily enough, but how would | time in London that he discovered, on a visit to his native 
it be with the multitude of men and women who must travel | Lichfield, how puny the place was in comparison with his 
miles upon miles every day to get to their place of busi- | original impressions as to its size and importance. The first 
ness ’ visit of the youth to his county town disillusionizes him 
We are so used to all these things, that we can hardly con- | with regard to the grandeur of his native village, and when 
ceive of a state of society when none of them existed, Sup- | he visits the metropolis, the county town, which seemed so 
pose, for a moment, that you were hereafter deprived of | great and populous, in its turn dwindles into comparative 
your ordinary table furniture—that you had no umbrella, | insignificance. 
and no friend of whom you could borrow one—that you had | What we call exaggeration in American modes of expres- 
no glasses to put upon your nose when you want to read the | sion is but the natural pitch of conceptions which have been 
Ledger in the evening, or that some poor goose must be | derived from surroundings which are everywhere on a scale 
plucked before you could get anything with which to write | the vastness of which we cannot estimate from our limited 
for the Ledger—that you had no teeth to eat with, and standpoint. Nor have we that sympathy with mere bigness 
had to walk every day from 189th Street to the Exchange— | which might enable us to put, as it were, ourselves in the 
would you not bless the memory of Raleigh, the potato im- | place of our brothers, and derive a pleasure kindred to that 
porter, and the umbrella inventor, whoever he was, and which they doubtless feel from the contemplation of the 
Salvinus Armatus, the spectacle man, and the father of den- magnitude of their rivers, the seemingly illimitable stretch 


tistry, whoever he might be, and Mr. Gillott, of Birmingham, of their prairies and forests, and the colossal scale of their 


the steel pen man, and also the *‘ pestilent innovator” who 
first obstructed the pavement with iron rails, and proposed 
to transport you half a dozen miles for the moderate sum of 
five cents in silver or copper ?—N. Y. Ledger. 


ENGLISHIT MISSIONARY SCHOOLS IN SYRIA. 

\ CORRESPONDENT of the London Graphie says: 

‘The numerous Christian schools, French, German, Amer- 
ican, and British, form a most interesting feature in a pil- 
crimage to the Holy Land. 


industrial enterprises, 

It need not be said that, in a vast variety of ways, the in- 
terests of our own country are influenced by America. If 
the industrial energy of the latter has more elbow-room than 
is possessed by ourselves, it will not be denied that as re- 
gards the element of force the energy of England is by no 
means lacking. Springing from the same ethnological stock, 

| and inheriting the same progressive instincts, it is not say- 
ing too much that each people is necessary to the other, 
nor that the world in general, and the highest interests of 
| the race, are the better for both. 


Novemner 2, 1878, 


‘*No man can appreciate the greatness, the glory, dnd the 
future of our common country until he has visited our twin- 
gem cities, Minneapolis and St. Paul, and the wonderful re- 
gion about them; the marvelous growth of the city of Min. 


After this, the lives, seems altogether out of proportion with our ideas of | neapolis, attaining metropolitan proportions within a period 


of ten years; its astonishing water powér—the whole power 
of the Mississippi River put in shape to ran the greatest 
mills of the world. I declare yon tumbling, rushing river, 
with immense stone mills at its edge, all thundering in cease- 
less industry, making the grain of the West into food for 
man; the bridges spanning its foaming water; the railroads 
along its banks, and the beautiful city on either side—is the 
finest sight I have seen for years. It is so typical of the 
Great West, so illustrative of its energy, of its present and 
future life” 

These terms are certainly high sounding, but they were 
justified by facts, for the twin cities to which the orator re. 
ferred are the evtrepots of the great spring wheat region of 
the American continent, reaching north far into our own 
Canadian possessions, westward to nearly across Dakota, and 
southward to Central leowa. And the speaker no doubt had 
heard that this year the wheat production of the State of 
Minnesota would make an approach to nearly fifty million 
bushels, while he would not be ignorant of the fact that, ag 
a wheat producer, the resources of the State are not nearly 
developed, and that Dakota has a still larger and equally 
productive wheat-growing territory. Speakers who have to 
deal with such startling potentialities as those which the 
Minneapolis orators had to deal with may be excused if in 
| their language they fairly rose to the greatness of the occa- 
sion. In the meantime we would suggest an idea for their 
consideration, in all respects worthy of the wide grasp of 
their minds, viz., whether such a great country as theirs 
doubtedly is, requires the agency of such a doubtful « |. 
as that of Protection to shield it from the assaults of the + 
Britisher or any other race.—London Miller. 


BURR-STONES FROM OREGON. 
Tue Portland Oregonian says: ‘‘ 8. Lewis, of Sweet Home 
Valley, Linn County, some time ago discovered a deposit of 
burr-stone on Bald Peter Mountain, a prominent landmark 


‘In the city of Damascus alone there are more than fifty | 
schools, some Moslem, others Jewish, and others again es- 
tablished by the different branches of the Christian Church 
—Greek Church, Roman Catholic, and Protestants of vari- 
yus denominations. Several of these latter are under the 
management of the British Syrian Committee. 

«The headquarters of British Syrian Schools are situated 
at Beyrout, and are presided over by Mrs. Mott. On my 
visit to the establishment | was much surprised to find such 
large and handsome buildings, so far superior to many of 
yur charitable institutions at home. There are schools for 
infants, for blind girls, and a training school for Bible teach- 
ers. In this section especially, | am told, a great deal of 
good work has been done. The pupils are mostly Mohamme- | 
dan women, taught by English ladies, and the pupils event- | 
ually become teachers themselves and visit the numerous 
harems in the town and about the Lebanon villages to read 
and lecture to the fair inmates. In many instances their | 
husbands have in time taken a lively interest in their edu- 
cation, and have been much surprised in listening to many | 
passages from the Bible, ‘the best history of their country,’ | 
from the fair lips of their wives. 

“It is surprising with what accuracy of pronunciation 
the little scholars speak English and sing Moody and San- 
key’s hymns. Though it was vacation time when I visited 
the schools, a choir was collected from those who still re- 
mained. 
land of the slow-going Turk.” 


AMERICA. 


WE are apt to smile at what seems to us the exaggerated 
modes of expression used by our friends across the Atlantic 
with reference to their industrial and other achievements. 
There is a reason, however, for everything, and the reason 
for what in common parlance is styled American *‘ tall talk,” 
lies on the very surface. It is not to be supposed that an 
inhabitant of Brobdingnag will speak in the same tone or in 
the same style as an inhabitant of Lilliput. The ideas of 
the former, and the language in which they are clothed, 
naturally correspond to the vastness of his surroundings, 
and the amplitude of allhe has been accustomed to see from 
his youth upward 

The limits of the American continent, as compared with 
thove of the tivat little island in which we are ** cribbed, 


That was indeed charming, but strange in the | 


In relation to the special industry with which as journal- 
ists we are so closely identified, America, as the great wheat 
producer, is peculiarly interestingto England; and although 
the Saturday Review in a recent article descanted in the re- 
fined style of a society journal on the insupportable monot- 


near the valley, and having taken some of the stone out sent 
it to San Francisco for inspection. It was tested by Wag- 
| ner, the millstone manufacturer of that place, and he writes 
that it is fully equal to the French stones which he imports 
for use in his manu‘actory. Mr. Wagner is considerabiy 


ony of the vast regions in which that cereal is produced, | interested in the discovery, and immediately sent up word 


the millions of England, to whom cheap and wholesome 
bread is a prime necessity, take the deepest interest in any 
information which tells them of the development of the 
wheat-growing regions of the American continent. 

The connection of St. Louis with Minneapolis and St. 

Paul by a short line of railway resulted in June last in a 
visit to Minneapolis and St. Paul by a party of ladies and 
gentlemen from St. Louis, the masculine element of which 
was chiefly composed of active business men eagerly on the 
outlook for new business developments and connections. 
The opening of the new line has placed the marvelously 
productive regions of the northwest in as accessible prox- 
imity to St. Louis as Chicago has hitherto been. St. Paul 
and Minneapolis, though now separated by some ten miles, 
will in all probability eventually, and perhaps at no distant 
date, when we take into consideration the marvelous rapid- 
|ity with which American cities grow, become one city. 
| They are and will continue to be the recipients into which 
| the material wealth of the north and northwest will flow, to 
be manufactured for distribution to other parts of the Union 
and the world. Already Minneapolis is within eighteen 
days of the Mersey, and as railway facilities are developed, 
and when the navigation of the Mississippi is improved to 
the extent to which it is susceptible, the distance between 
this country and Minneapolis will be still further abridged, 
while the intervening freight rates will also be materially 
reduced. 

In common with ourselves the Americans are not insensi- 
ble to the importance which a well-prepared and well-served 
banquet plays in human affairs, and it was natural that the 
visitors from St. Louis should have been banqueted by their 
hosts at Minneapolis. The speeches on the occasion were 
pitched in that high key which seems to our more sober com- 
prehensions somewhat exaggerated, but when the magnitude 
of the themes descanted on by the speakers is fairly estimated 
the idea of exaggeration disappears. The speakers were in 
the vicinage of cities which have a marvelous if a brief past, 
and which must have a still more marvelous future. One of 
the speakers said: 


for 3,000 pounds to be taken out so that he could manufac 
ture a pair of stones from it, and thus give it a better test. 
This is now nearly ready for shipment. The importance of 
this discovery will be realized when it is known that all burr- 
stones are now imported from other countries. Numerous 
substitutes are found in the United States, but all are inferior 
to the French.” 


POSTAL BUSINESS IN CHINA. 


} 
| Eacu city has a certain number of licensed companies who 
make a business of receiving and sending Jetters and small 
| parcels at charges depending upon weight or distance, but 
always most moderate; and the companies of the several 
cities being in partnership or in confidential relations one 
| with the other, a network of communication of the most 
| eflicient character, considering the materials, is kept up 
| from one end of China to the other, So much reliance is 
| placed by the public upon the safety and certainty of these 
| conveyance companies, that large sums of money in paper, 
and smaller amounts in cash, are fearlessly consigned to 
| their charge, and instances are rare of trust being betrayed. 
| Speed, of course, is less of a consideration than safety, owing 
| to the defective means of communication at present existing, 
but the carriers employed by the companies travel at the fast- 
| est rate possible under the circumstances, and cover much 
|more ground in the time than was the habit with English 
| post-boys previous to the mail-coach days, who never exceed- 
| ed, even on horseback, their three-and-a-half tiles per hour. 
| Robberies of the bags must at times occur, but the public 
jareat any rate safe from the risk to their letters which our 
|ancestors so frequently incurred through the loitering and 
drunkenness peculiar to the English post-boy tribe. The 
practice of using carrier pigeons for express intelligence is 
| common throughout China, and is largely resorted to by mer- 
| chants and traders for business purposes. They are usually 
| provided with one or more whistles, often of elaborate make 
jand finish, to protect them from the ravages of hawks, etc., 
en route. 
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AN ENGLISH MISSIONARY SCHOOL IN SYRIA. “' 
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